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DEVELOPMENT OF FUR FARMING IN CONSUMER 
COOPERATIVES PRESENT STATE AND 
PROSPECTS 


y A Polelsktt 

Mam Adminutration of t)ie Fur Cooperative, Moscow 


The lenUi Five-Year Plan set many tasks for the agricultural sector m 
order to ensure further development and stabilization of production, and 
to make all-round improvements m the efliciency of agriculture and animal 
breeding These were needed to meet more efficiently the people’s require- 
ments for food products and industrial raw materials, and to generate tJic 
necessary state reserves of agncultural products 

The workers on the fur farms fulfilled the resolutions of tlic Tuent)- 
fifth Congress of the Communist Party of the Soviet Union and achieved 
positive results Thus, they contributed their valuable share in fulfilling the 
national plan 

At present, the pelts of farm-bred, fur-bcanng animals account for 05 
percent of the fur production of the country The USSR Ins become the 
leading producer of fur products m the world, surpassing the USA Tliesc 
achievements of Soviet fur breeders have been made possible due to the 
overall nsc in the economic level of the country, disunct spcaalization and 
concentration in the production of fur products, and control b) the con- 
cerned local associations 

Fur farms of the consumer cooperatives have successfully discharged 
Uieir socialistic obligations and fulfilled the fur production targets of the 
I ivc- Year Plan infourycars Fur valued at 6-10 million rubles was produced 
and supplied to tlic state in die period 1971 to 1975^ against the Plan taigct 
of 531 7 million rubles 

1 he production of mink, siUcr-black fox, blue fox, and coypu pelts by 
the consumer cooperatives was I 9 times greater in the Ninth live- Year 
Plan than in the preceding Plan 

At present, tlic production of furs by the consumer cooperatives 
IS as high as it is in countries such os Denmark, Sweden, Canada and 
Hnland 

Oimng the Nintli Five- Year I’lan, Uierevvas an iiicrcA.vc in the popula- 
tion of fur*bcanng animals on the fur farms of Uic coavumcr coojveraiivcs 
tlic qualitative composition of tlic herds improved and commercial produc- 
tion increased steadily overtheyears Dunng this penod, the main herd as 
well as the population of fur lieanng animals increased over iv»t>foti! on the 
fur fanns of the Runian Soviet 1 cvlrralnc Socialist Republican, UyTloruttiaii, 
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and Uzbekistan consumer cooperatives Fur production on the cooperative 
farms also doubled in this period 

In this period, the investment in tlic consumer cooperatives rose from 
94 4 to 172 3 million rubles and the profits increased from 8 1 to 16 o% 

The Plan for the first year of the Tenth Five-Year Plan for the production 
of fur products has been successfully fulfilled by the consumer cooperatives 
in the vanous Republics 

In 1976, the cooperative fur farms supplied to the state 3,410 6 tliousand 
pelts valued at 174 2 million rubles Compared to 1975, the annual incre- 
ment in fur production worked out to 400 5 thousand, equivalent to 20 2 
million rubles, or 11 5% 

The profitability of fur farming, which represents a basic index of the 
economy, rose from 16 5% in 1975 to 18 4% in 1976 

On January 1, 1977, there were 186 fur farms in the consumer coopera- 
tives, with 964 4 thousand animals in the main herds 

However, m spite of a significant nse in the production of fur products, 
the indigenous demand and export requirements are far from being fully 
met The success of the cooperatives would have been even more signi- 
ficant had all of die intrvfarm resources been more fully utihzed for further 
enhancing the bulk of fur production, thus leading to a more rapid increase 
in the efficiency of fur farming 

Rational utiluauon of all resources to facihutc increased profitability 
of fur production is the most important problem facing fur farms 

1 Under present-day conditions, the important factors responsible 
for enhancing the cfFicicnc> of fur farming arc the increase m the ammal 
population and the enlargement and specialization of the farms This can 
be strikingly demonstrated by the operation of such extremely large con- 
sumer cooperative fur farms as Kretmgsk in Lilhuama, Vyatka of the All- 
Umon Scientific Research InstitutcofGame Management and Fur I arming, 
Gagarin Farm of the central fur cooperative in the Russian Soviet Federative 
Socialist Republic, Sokalsk Farm in Lvov and Pinsk and the Molodcch- 
nensk farms of the B) elorussian fur cooperative, cacli of which produces 
products worth 3-5 million rubles annually, making a profit of over a million 
rubles The annual product yield per woriicr averages 12,000-1 7,000 rubles, 
which IS significantly higher than the average for the All-Union Consumers’ 
Cooperative Society 

Increasing production and narrowing down the specialization of produc- 
tion improve profitability due to a reduction in the cost of production and 
better utilization of resources This results in an overall increase in produc- 
tion and labor output, with tlie additional help of zoological and vetennary 
servicra Therefore, concentrilionoffur firms within the consumer coopera- 
tucs IS the most import'ini avenue for enhancing the economic efficiency 
of farm breeding 
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At present large ranches producing fur on a commercial scale pla> a 
leading role in fur farming Farms producing fur worth over a million 
rubles are m divisions 54 and 192 and account for 62% of production 

Specialization reflects the qualitative side of the process and determines 
what types of products will be the major ones on any given ranch 

Regarding the total production of fur products, in monetary terms in 
1976, the contribution of mink breeding was 64 5%, blue fox breeding 
28 0%, silver black fox breeding 7 3% and coypu breeding 0 2% 

2 Greater possibilities for improving the profitability of fur farming 
are associated mostly with improving the quality of the products further, 
increasing the reproduction rate of animals, and enhancing labor produc- 
tivity 

In 1976, as compared to 1975, the consumer cooperatives raised the sale 
pnce of a silver-black fox pelt by 3 rubles 30 kopeks, a mink pelt by 57 
kopeks, and a coypu pelt by 43 kopeks The price of a blue fox pelt was 
reduced by 22 kopeks 

The majority of fur farms incur huge losses in disposing of the pelts, 
primanl} because of their inadequate size 

Significant improvements m product quality, as a rule, are the result 
of prolonged, meticulous and dedicated work It has been computed that 
by increasing the pnce of pelts by only 1% as compared to the average 
indices in the consumer cooperatives, an additional profit of over 1 7 million 
rubles could be realized 

3 Dunng the last years of the Five-Year Plan period one of the mam 
problems of fur farming has been to ensure a significant increase m the net 
yield of minks, blue foxes and silver black foxes, without impainng the 
quality of the fur Increasing the output of the animals, while at the same 
time building up their population, represents the basic approach to the 
increased profitability of fur farming 

4 Improvang labor output is the most important condition for enhanc 
ing production and reducing costs The lack of mccliamzaiion of labor 
intensive processes on the fur farms of the consumer cooperatives is holding 
up the tempo of labor output Tlicreforc, mechanization of labor intensive 
processes remains an important problem facing fur farms in the Tenth Fiv c- 
Ycar Plan 

Further developments in fur farming should be aimed at pcrfeciing the 
technology of rearing tlic animals, enhancing the herd and breeding better 
varieties of the animals, as well as introslucing technological production 
devices and complex mechanization of work on the fanns Tints, along 
witli a significant increase in prxxluction and in lalxir output, there would 
lie a decrease in the cost of production and iinprovcnicnt in ihe quality of 
the product 

During the Tenth Five-Year PLan of the All Union Consumers’ Cj>- 
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operative Society, the output of furs should be raised at least 1.4 times. 
By 1980, every fur farm should have about 15,000 fertile minks and up to 
3,000 blue and silver-black foxes, and the profitability of the cooperative 
fur farms shoxild be raised by up to 25%. 



rUR FARMING UNDER THE SOVIET RULE 
PRESENT STATE AND PROSPECTS 


VA Afanns^ev 

Fur Trade Center RSFSR, Afo^cow 


The Soviet government completes its 60th year m November 1977 
During these years of Soviet rule Russia has been transformed into a 
mighty economic power with lughly developed industry and agnculture 
It IS now the world’s leading produeer of many important products 

The socialist planmng system has ensured the accelerated growth of the 
country’s economy, and the evolution and well-being of new branches of 
industry and agnculture including fur farming, or the fur industry as it is 
called abroad 

The breeding of fur-bearing animals mpens — minks, silver-black foxes, 
blue foxes, sables and coypus — is a new, rapidly growing branch of animal 
breeding, which is needed to compensate for the deficiency of natural furs 
It IS well known that the supplies of furs through hunting have been 
steadily declining as a result of industnalization and commercial develop- 
ment of the northern areas Thus, hunting cannot meet the fur require- 
ments of the growing population with its increasing prosperity, and the 
requirements for export 

Commercial breeding of fur-bcanng ammals in pens was started m the 
Soviet Union during the First Five-Year Plan penod, when the Gostorg 
(State Trading Orgamzation) organized a few state fur farms (Pushkinsk 
and Saltykovsk m Moscow district, Shirshmsk in Arkhangelsk district, 
Tobol’sk in Tyumen district, Putyatmsk in Pnmory’e region, and others) 

At the same time, scientific studicswcrc begun on tJic breeding of fur beanng 
animals and the training of highly qualified veterinary personnel and breed- 
ers was undertaken 

However, in the pre-War years and in the years of the Great Patriotic 
War, fur farming was not highly developed and the state fur farms produced 
only 26,000 pelts (1946) The establishment of fur farming as a distinct 
branch took place in the postwar period, especially during the last 15 jears 
(Table 1) 

In 1976, the fur farms supplied to the state 1 1 million pelts valued at o\ er 
0 5 million rubles at the purchase prices This accounted for 95% of the 
total pelt supplies m the country Large specialized state fur farms (produc- 
ing eight million pelts) and farms of the AU-Union Consumers' Cooperative 
Society (three million pelts) produce these furs 

The Soviet Union is now the world’s leading producer of farm-bred furs 
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The Tenth Five-Year Plan envisages a further increase in fur production 
For tlie five years as a whole, the production of 55 million pelts of mink, 
blue fox, silver-black fox, sable and coypu, valued at 2 7 million rubles at 
prevailing purchase prices, has been envisaged For this, 43 2 million pelts 
or 78% of the entire production of the country is to come from the Russian 
Soviet Federative Socialist Republic 

The regional speciahred control boards of the state fur farms, which 
came into being in the postwar years, and also specialization and concentra- 
tion in the production of farm fur products have promoted the development 
of fur farming At present, the level of specialization m fur production on 
the state fur farms is very high 90% of their total revenue is from pelts 
The state fur farms represent the largest of their kind in the Soviet Union 
as well as m the world On January 1, 1977, an average-sized state farm had 
15,000 female minks m the mam herd, the population went up to 18,000 
females by the end of the Tenth Five-Year PHn period Concentration of 
fur farmmg and strengthening of the existing fur farms arc taking place in 
the All Union Consumers Cooperative Society as well 

One of the important factors which promoted the growth of indigenous 
fur farming ivas the liarmony betiveen science and production techniques, 
since Tight from their inception the saentific institutions worked within the 
framework of a single division The fruitful cooperation between science and 
production techniques helped to evolve, witluna5hortpenod,completel) new 
scientific pnnciples of rearing, feeding and veterinary prophylaxjs of farm 
bred, fur bearing animals Thishelped the Soviet fur industry to outstrip the 
fur farms of the USA, Canada and Scandinavia m the output ofjuvemles 
of all types of fur bearing animals and, what is more important, to orgamzc 
a group of scientific personnel and field workers, such as highly qualified 
fur fanners capable of resolving the most intncate problems Thus, for 
example, many problems were solved regarding the rearing of black sables, 
known only on the state fur farms of the Russian Soviet Federative Socialist 
Repu&fic, their iarm-breecfing is a monopo/y oC the Soviet Union 

The breeders of the Russian Soviet Federative Socialist Republic will be 
entenng the 60th year of Soviet rule by fulfilling on time the tasks of fur 
production set before them by the state The state farms of the All Russian 
Producuon and Scientific Basis of the Fur Farming Industry nearly doubled 
fur production dunng the period 1970-1975 and fulfilled the Ninth Five- 
Year Plan targets in four years In 1976, the targets set in the nation'll plan 
were surpassed and the branches made a successful start on tfie Tenth Five- 
Year Plan by increasing fur production 10% compared to tint of 1975 
(Table 2) 

The reproduction rate of the ammals rose significantly it was 4 64 per 
female mink, a 0 2% increase over 1975, 7 61 per female blue fox (0 34% 
more) , 4 33 per female siU'cr-black £bx, 2 23 per female sable and 7 47 per 
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a significant increase m the population of farm bred carnivorous fur beanng 
animals on the state and collective farms and on the farms of the consumer 
cooperatives wall not be possible in the immediate future, because of the 
limited feed resources of animal origin In the reanng of carnivorous fur 
bearing animals, we have come close to the optimum level, our efforts should 
be directed toward the organizational and economic strengthening of the 
existing farms (no new state fur farms), their technological equipment, 
increasing the reproduction rate of females and raising the quality and range 
of fur products 

There is no doubt that the population of black, sables and colored vane 
ties of silver black and blue foxes will have to be increased The farming 
of Ussunan raccoons will have to be restored to moderate proportions and 
there should be some farms for rearing black European polecats, the pelts 
of which are no\v highly priced in the export market The time has come to 
take up seriousl) the use of plant food wlule raising fur bearing ammals, 
primarily the coypu, which provides tough furs of diverse colors and is in 
great demand for the local and export markets The development of in- 
dustrial technology should be accelerated for the breeding of coypu with a 
minimum water intake (mainly for drinking) svhile keeping the ammals m 
closed buildings without any basins for their bathing The purchase price 
of coypu pelts should be raised 

Improving the overall labor output by reducing the labor input per kit 
raised is tlie most important task of every fur farm 

The farms could realize lower labor input by increasing the number of 
ammals under the charge of one worker to 250-300 females producing up to 
five young each by semiautomatic feeding of the animals wth mobile feed 
distributors in the summer autumn penod, by means of which one woman 
worker could ensure the feed supply to 12 000-15,000 ammals, by mechan 
ical scavenging of refuse, and by watering the animals ^vith a hose Reduc- 
ing the width of the pen (35 cm for the main herd and 30 cm foi the young) 
and closing the pens and enclosures would enable the shed capacity to be 
raised by 2c>-30% These are important points m reducing the labor 
involved in handhng minks 

At present, the Institute of Fur Farming and Rabbit Breeding, and field 
workers engaged in fur farming, arc working on industrial technology for 
fur production by total mechanization of labor intensive processes for use 
on large state farms holding a mam herd of 25,000-30 000 females, each 
with an annual production of 6-8 million rubles Specialization of such 
laige farms for the reanng of a single ty^JC of fur beanng animal and of 
their units for the reanng of animals of a single color promotes efiective 
btten yield and fur quality, and ensures a further increase in production 
per worker 

The large state fur farms arc like facloncs producing fur, each having 
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several thousand fur-bearing animals. They' protect the animals from severe 
infectious diseases by effective \'accin3tions using indigenously produced 
vaccines against distemper, botulism, virus enteritis, pseudomonasis, para- 
typhoid, virus hepatitis and leptospirosis. Indeed, the development of these 
vaccines owes much to the efforts of SoWet scientists. In order to reduce 
the labor involved in vaccination, work should be intensified in the scientific 
and research institutions to develop combined vaccines and vaccines. ivliich 
could be administered in the form of aerosols. 

The main avenues for enhancing greater production of kittens arc still 
a reduction in the mortality of the young before decreasing sterility among 
females, a reduction in embryonic mortality of the fetus, prevention of 
toxicosis of pregnancy, short lactating periods of females and so on. The 
efforts of our scientists, zoologists and veterinarians should be directed toward 
solving these problenis. 

Technical equipment on the state fur farms has increased considerably 
as a result of meclianlzation and availability of electrical power from the 
slate grid. The feed preparation kitchens of state farms are equipped 
with powerful processing machines made by the Ertil’sk MccJianical IVorks. 
With the help of these, it should be possible to achieve continuous feed pre- 
paration on each farm, followed invariably by homogenization, while load- 
ing into the transport system for carrying it to the point of consumption. 
Refrigeration devices on the state farms have increased; in 1976 alone, tlie 
state farms commissioned refrigeration devices tvith a total capacity of 
29,000 tons. The automatic feed distributors supplied to the state fur farms 
every year are supervised by female workers; other equipment supplied are 
degreasing machines and devices for the preliminary processing of pelts, 
refrigerated transport systems, etc. 

Further developments in fur famung and improvements in the qualita- 
tive indices of the operational system of state fur farms ivill be possible only 
when there is constant cate by scientific and research wings and when their 
scientific and production resources arc strengthened. Our task is to trans- 
form the Institute of Fur Famung and Rabbit Breeding along -with the 
experimental-demonstration farm and Control Bureau and tlie experimental 
factories, all at present under the All-Russian Production and Scientific 
Combine of the Fur Farming Industry, into a divisional center for scientific 
and technological progress. During tlie last five years, six million rubles have 
been invested in the construction of a scientific and technological produc- 
tion base at the Institute and five million rubles more.>viU be spent before 
the end of the Tenth Five-Year Plan period. In order to strengUien the 
relationship bctvvccn science and production, five scientific research labora- 
tories under the Institute have been opened in different zones of the Russian 
Soviet Federative Socialist Republic. Tlie Institute has been strcngtlicned 
with five base farms for testing and quick applicationof the rcsultsofscientific 
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research to production. In 1976, 12-25 scientificinnovations were introduced 
at each of these state farms. The Institute has a school attached to it for 
improving the qualifications of the workers on state fur farms. The Control 
Bureau of the Institute, along with experimental work, plans for the recon- 
struction of the breeding farms and feed preparation centers. It designs and 
builds new production machines and equipment for use on the state fur 
farms. 

The collective workers on the state fur farms in the Russian Soviet 
Federative Socialist Republic have instituted a socialist competition for all 
people to improve production efficiency and product quality. They enter 
the 60th year of Soviet rule by surpassing all of the targets set for the second 
year of the Tenth Five-Year Plan. 



STUDIES CONDUCTED AT THE VNIIOZ ON FUR 

nVRMING 


VM Kolpovskn 

B M Zhitkov AH Umon Sacntific Rcscardi Institute of 
Game Management and Fur Fanning (VNIIOZ), Kirov 


The scientific investigations of the /Vll-Unton Scientific Institute of Game 
Management and Fur Farming arc directed at fulfilling the central tasks 
set by tlie Communist Party of the Soviet Umon for enhancing the economic 
efficiency of production The fur farms of the AH Union Consumers 
Cooperative Society have substantial resources, their proper utilization 
would ensure a significant improvement m the profitability level of fur 
production 

Scientific rcscardi on fur farming is being earned out m five laboratories 
and eight departments, these engage 25% of llic workers of the Institute 
The VNIIOZ has a large scientific-cxpcnmental fur farm, Vyatka, whidi 
IS the base for experimental investigations and winch recoups the entire 
expenditure of the Institute The laboratories of the Institute are equipped 
With modem apparatus for carrying out the required analytical 
many departments, the funds available for each scientist exceed 30,0 
rubles 

Studies on the economics of fur farming have been considerably stepped 
up since the end of the last Five-Year Plan Based on an analysis of the 
functiomng of the fur farms and the state of feed resources in the Byelorussian 
Soviet Socialist Republic (Ryminskaya, 1972a, 1972b, 1974 and 1973), 
Kazakh Soviet Socialist Republic (Dobacheva, 1972 and 1975) and Kras- 
noyarsk region (Lincitseva, 1974 and 1975), recommendations have been 
made for specialization and for tlic quantum of the production targets up 
to 1980 Along with these recommendations, sufficient means of production 
and efficiency m their utilization by the fur farms should be taken into 
consideration Advancements should be based on technological and scien- 
tific invesbgations 

On the fur farms of the consumers’ cooperatives, a direct correlation has 
been established (Kolycheva, 1977) between tlie population density of 
animaU and the profitability When the herd strength of minks was 1,300 
females, the cost of raising one kit ivas 41 9 rubles, while it was only 34 9 
rubles on farms with an ammal population exceedmg 7,800 females TJie 
profitability levels were correspondingly 12 8 and 30 1% Such a pattern 
was noticed even on farms specializing in rearing blue and silver black foxM 
Investigations arc being earned out on imestments and returns, an le 
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relationship between the availabihty of basic means and the profitabihty 
of production is being determined (Chirkov, 1972) 

Work IS being carried out in the laboratory for the planning of inven- 
tories and accounting procedures on the farms 

The most significant proportion of funds is invested in the technology 
of breeding the animals The use of these investment funds is hindered by 
certain factors associated witli the biological characteristics of the fur-bear- 
ing ammals In the All-Union Consumers’ Cooperative Society, half of the 
gross production of fur comes from farms in the southern republics, but the 
production potential of the ammals under warm climatic conditions has 
not been fully reahzed The mam losses in production (Yazan, 1970a, 1970b, 
1971a, 1971b, 1971c, 1972a, 1972b, 1972c, 1972d, I972e, 1972f, 1973a, 
1973b, 1974a, 1974b, 1974c, 1974d, 1974e, 1975a, 1975b, 1976a, and 1976b) 
occur dunng the rearing of kits Higli temperature and direct sunlight 
reduce the growth rate of the kittens Under the prolonged action of high 
temperatures, growth inhibition is mevitable Increasing the number of 
times water is supphed to the ammals for dnnbng and protecting the sheds 
from sun reduce the adverse efiect of climatic factors 

One of the economically important problems of fur farming is the fatten- 
ing of animals, which yields a greater advantage without any special or 
additional material, or physical expense Invesugations m tins direction 
(Mamaeva, 1970, 1972a, 1972b, 1972c, 1972d, 1973a, 1973b, 1974a, 
i974b, 1974c, 1974d, 1975a, 1975b, 1975c, 1976a, 1976b, and 1976c, 
Mamaeva et al , 1975, 1975a, and 1976, Zaitsev, 1975, Solomina, 1972, 
and 1973, Solomina and Yur’cva, 1975, and Yureva, 197o, and 1975a) 
have established that females of large size do not suffer from reduced fecun- 
dity, males are the mam source of the hereditary characteristics relating to 
body size On the Vyatka fur farm the average weiglit of the ammals rose 
50% by breeding and purposeful rearing of kittens over tJie last 10 years 
In tlie gross output of the Vyatka farm the proportion of particularly large 
pelts exceeded 51% The basic method by which the minks are grown to a 
laige size is by selecting particularly large ammals wth good fur growth 
and with fertile parentage In the final selection not only is there mating 
between uniformly large parents, but also betueen large males and females 
of moderate or even small size TIic most construcuve aspect of this method 
IS die stimulation of die naturally high growth rate which is noUced in mink 
kittens up to the ages of 2 5-3 mondis 

Four years ago, work was started at the Institute on the farming of 
Kamchatka foxes Breeding was based on hybridization of the Kamchatka 
fox with the silver-black fox, ivhich multiplies ivell m captiv'ity (Sokolov 
and Vokhmyamn, 1973, 1974, 1977a, and 1977b) Comidcring that the 
males are far less inhibited than the females m regard to ihcirsexual bchasaor 
due to die cyclic nature of the sex phenomena, red males and silter-black 
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females were selected as mating parlncre As a result of this cross breeding, 
some litters had only the characteristics of red foxes, others had intermediary 
features, witli half of the litter being red and the other half gray The breed 
was brought to the thoroughbred level by reciprocal crossing to Fi Dunng 
this ^vork, the genetic diversity of the available silver-black fox population 
tvas identified and the existence of an Aleutian type established Extensive 
data on genetics were obtained in a short period, but time is needed to 
process and interpret these data fully In order to take up the breeding of 
Kamchatka foxes, high purchase pnees are necessar) 

In the last Five Year Plan period, two new colored varieties of coypu 
were evolved (Sokolov and Timofeev, 1970a, 1970b, 1971, 1972, 1973, 1974, 
and 1976) The genetic interrelationships have been estabhshed between 
these new varieties and those imported from abroad These ammals transmit 
the color of their fur stnctly in accordance with Mendel’s laws of dominance 
and recessiveness Expenence and the knowledge gained from the field of 
genetics have enabled commercial orders to be filled for the supply of coypu 
pelts in the desired colors 

One of tlie mam tasks necessary lor tlie qualitative base of fur breeding 
IS to reduce infertility as well as the mortality of embryos and kittens Various 
studies (Zaitsev, 1972, and 1975, Balash, 1974, and 1975, Balash and 
Chaimkova, 1976, and Sergeev, 1973, 1974, 1975, 1976a, 1976b, and 1976c) 
have pointed out the need for intensifying breeding work, pcrfecUng the 
age composition of the herd and selecting pairs from parents ivith high 
fertility 

Based on embryological investigations (Kolpovskii, 1970, 1971, 

'97lb, 1972, 1972a, 1972b, 1974, 1974a, 1975, 1975a, 1976, 1976a, 1976b, 
and 1976c), a new method has been developed to determine the age of 
nmbryos m ammals >vhich undergo embryonic diapause In minks, tlie 
period of postimplantational growth has been estabhshed, the periods o 
embryogeny identified, and the liiUierto unknown biological pecuhantiw 
ef uterine and postnatal growth of mink kittens have been higlilightc y 
deternumng embryonic mortality using an indirect method based on t le 
number of yellow bodies, it has been estabhshed that fetal loss is m the 
range of 50% m all stages of uterine development without exception TJie 
fixed value of this index characterizes only the static part of tins phenomenon 
and does not reflect the dynamism of Uie processes of growth and develop 
nicnt Determination of embryonic wastage by the direct method esta is ic 
20% of Uie embryos dismtcgrated after implantation, the maximum 
niortality being noticed in the stages of fetal hemopoiesis and tlic s u ting 
from yolk nourishment to an allantoic mode of blood supply (p acenta 
formauon) The only mctliod available at present for cfiecmcly reducing 
‘nferuhty is selective breeding aimed at forming parental pair combinations 

capable of ferule producU on 
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Based on a study of the defects in tlie fur arising during the life of blue 
and silver-black foxes (Balash> 1971, 1971a, 1971b, 1971c, 1971d, 1972, 
1972a, 1972b, 1972c, 1973, 1973a, 1974, 1975, 1975a, 1975b, 1975c, and 
1975d), some causes have been identiQed and recommendations have been 
made which serve as prophylactic measures against such defects 

Laboratory investigations on feeding are related to the study of the 
requirements of fur-bearing animals for nourishment and biologically active 
substances Recommendations have been made for Ukrainian farms (Zait- 
sev, 1972, 1975, and 1976) on the optimum feeding norms for the mink, blue 
fox and silver-black fox It is necessary to raise the caloric value of rations 
for lateborn kits by 15-20% over the prevailing norms Based on laboratory 
and farm tests, it has been established (Isupov, 1977 and Isupov et al , 1975) 
that a 17-22% weight reduction m female minks before heat (estrous cycle) 
promoted the reproductive function To reduce the fatness of minks, the 
feed level was reduced 27-35%, 2-2 5 months before the onset of the estrous 
cycle In January-February, nunks weighing over 1 4 kg were put on rations 
containing 160-170 kcal of metabolic energy Rations containing 16 0- 
17 5 g of digestible protein meet the requirements of females During the 
estrous cycle and gestation periods, the calorie content of the ration should 
conform to the prescribed norms Gestating minks should each receive 
21-22 g of digestible protein 

It has been established that it is possible to subsUtute the flesh of mussels 
for 30-56% of the meat and fish m the feed rations of juvenile minks More- 
over, It IS beneficial to introduce Azotobacter bacteria into the food of 
fur-bearing ammals (Yuzovitskn, 1972, and 1972a) 

A study of the metabolism of micro-elements m minks (Grakova, 1976, 
and 1977) demonstrated the deficiency of copper, manganese, zinc and iron 
in their feed Additions of these elements to the rations had a favorable 
cfTect on the reproduction of females 

Researchers of the Red Banner of the Labor All-Union Research Ins- 
titute of Animal Breeding (Ernst ct al , 1975) carried out tests in which 
protein meal containing the larvae of house flies was substituted for the 
meat fish feeds The meal can replace as much as 30% of the meat-fish 
feed in the ration of adult minks and 50% in the raUon of juveniles The 
addition of fly larvae meal to the ration did not adversely affect edibility, 
growth of the juveniles or pelt quality Moreover, the test females entered 
the estrous cycle much earlier and more acuvciy than the control animals 

Commercial studies on farm-bred furs arc directed at improving tlic 
labor productivity of the breeders, lessening the work load during the 
slaughtering pcnocl and improving tlie quality of the pelts produced In 
one market research laboratory, the uuhty of keeping tlie pelts frozen for 
temporary preservation was studied (Pirozhnik, 1975) It was established 
that this method, at a temperature of -10®C, did not impair the physical, 
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chemical or mechanical properties of pelts and did not complicate the 
technology for dressing them into semifinished products 

To optimize the preliminary processing of pelts under farm conditions, 
rational regimes of drying and rolling have been worked out (Pestova, 
Safonova, Sozinova and Shtognna, 1976) Good results of preservation 
have been obtained in seven hours under conditions of constant air flow 
(1 m per sec) and relative humidity (40-50%) controlled by a Uiree stage 
temperature regime The optimum conditions for rolling arc temperature 
40-45®C, relative humidity (absolute moisture) 3>-40%, proportion of 
wood shavings 1 1, and duration 2 to 3 hr (for the pelts offemales and males, 
respectively) Tlie fat solvent is a mixture of ethylalcohol and aviation 
spirit in equal proportions, Ia-20 g of the mixture is the norm per pelt 

Market specialists have found an economical method for utilizing the 
pelts of dead young animals (Sudakov and Pestova, 1971, 1972, 1973, and 
1974, Sudakov and Ignatov, 1975, Sudakov and Semakin, 1976, and 
Sudakov, 1977) 

With their strength, heat insulation and commercial appearance, the 
pelts of dead animals arc useful for making headwear, collars and fnlls for 
fimshed articles Special investigations are being carried out to prevent 
the burnt fat odor of die fur and to put the fat of fur animals to use (Fir- 
ozhmk, 1975) It has been established that the fat of fur>bearing ammals 
consists of 20 different higher fatty acids Unsaturated fatty acids predo 
nunate m predatory ammals, they arc easily oxidized in the atmosphere to 
form products which decompose the fur tissue during storage Investigations 
have shown that the fat of fur bearing animals can be used as a raw matenal 
m the indigenous perfume industry Pharmacologists should take note of 
the long known and extensive use of the fat of wild fur beanng ammals m 
popular medicine 

Tlie market research laboratory has developed a metliod to control tlie 
quality of fur produced on the consumer cooperative farms The causes of 
•dt.5ecA3 xtt btvtvg vswesVvg'aVeA 

Laboratories dealing with diseases of fur bearing animals have been 
studying epizootiology and developing diagnostic methods for, and pro 
phylactic measures, against several diseases, infectious and otherwise Work 
has been completed on developing a new chemically related vaccine against 
salmonellosis in fur bearing ammals (Shcreshkov, 1971, 1972, 1972a, 1972b, 
1973, 1973a, 1973b, 1974, 1975,and 1976) This vacane provides effecuve 
immunity after a single adnumstration In a study on the causes of death 
among silver black and blue fox kittens in the first few days after birth (Ste* 
penenko, 1971, 1972 1973, 1974, and 197o), the pathogenic action of sero- 
types of Eschenchia colt was established In order to protect the kittens from 
coll bacteriosis, immunogenic strains of £schcriehia have been idcnulied and 
experimental vaccines have been produced These are noiv being tested 
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in the field In the ^vork on developing a compound vaccine for animals 
(Polyakov, 1974, 1973, and 1976, Polyakov, Stepanenko and Egorov, 1975), 
encouraging results have been obtained in minks by simultaneous admimstra 
tion of vaccines against botubsm and canine distemper Studies on Aleutian 
disease (Vasil’eva, 1970, 1972, 1973, 1974, 1975, and 1976) have provided 
information on the transmission and spread of this disease 

During hepatosis, the etiological importance (Ryazantsev, 1972, 1973, 
1974, 1976, and 1977) of the toxins of Fi, coli, Staphylococa perfusion, and 
toxic fungi, which adversely affect the fertility of females and the groivth 
of the young, has been determined Promising results have been obtained 
in efforts to reduce the infertility of fur beanng animals by the admimstra 
tion of biologically active preparations (Berdo\, 1973, and 1976) Work is 
being carried out on pcrfecbng the methods for pathological and anatomical 
diagnosis of diseases among fur bearing animals (Kaumov, 197o and Sa 
dovnikova, 197o, and 1976) 

Researchers at the Insutute have formulated recommendations for the 
control of listerosis among fur bearing animals and Aleutian disease among 
minks, and for the diagnosis and prophylaxis of fat degeneration of the 
liver among minks 

In spite of the sigmficant scientific research that was undertaken m the 
preceding Five Year Plan penod breeders and specialists have yet to find 
answers to many problems Researchers at the AlUUnion Scientific Research 
Institute of Game Management and Fur Farming are implementing 
measures which v.iU reduce the problems facing fur farmers 



MAIN STAGES IN THE DEVELOPMENT OF 
SOVIET FUR FARMING 


D A Kuznetsov 

K A 'Hmiryazev AsncuUural Academy, Moscow 


The 60th anniversary of the Great October Socialist Revolution, which 
has thoroughly transformed the political, economic and cultural life of our 
country, IS approiching 

In the past, many new branches of the national economy have been 
organized, including fur farming 

Our country has long been famous for its furs In Czanst Russia, however, 
the main supply of furs was through the hunting of fur»beanng ammals 
Only a few years before the October Revolution, some landowners began 
organizing small nurseries on their estates for red foxes, martens and other 
fur bearing ammals These diminutive nurseries did not, however, enjoy 
any commercial importance 

After the Revolution, ammal-breedmg farms began to be organized, 
nght from the early years of restoration of the national economy Since 
that time, the development of fur farming has proceeded so rapidly that our 
country is now first in the world m the production of farm bred furs 

The development of the Soviet fur farming industry, extending for over 
half a century, can be divided into a few stages The first stage, >vhich can 
be termed the preparatory stage, lasted up to 1928 

During this period, m different regions of the country, vanous organi 
zations (State Fur Trading, Game Management Cooperatives, etc ) estab- 
lished the first small fur farms on which foxes of different colors, ivhite and 
blue foxes, sables, martens and other fur bcanng animals ^ve^e raised But 
these beginnings were not economical m view of the small number of animals 
raised (mostly red and white foxes), the insignificant size of the farms, the 
poorly developed production technology, the shortage of experienced 
workers, the ownership of farms by vanous organizations, and the absence 
of planned development for fur farming in the country 

The second stage, or the organized penod, began m 1928 This svas the 
period during ivluch the first state fur farms were set up, pedigreed animal 
populations were reared, the methods for their rearing were mastered and 
the first batch of amtnal breeders was trained The resolutions of the 15th 
congress of the party (December 1927) played a decisive role m the 
organization of the first of the large fur farms These resolutions pointed 
to the need for a thorough rcorgamzation of tlie country’s agncultural 
sector, particularly for the organization of large, specialized farms 
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The first state fur farms — Pushkinsk in Moscow and Tobol’sk m Western 
Sibena — ^were set up m 1928 By 1930, there were five state farms raising 
fur-bearing animals The chief stocks raised on these randies ivere the 
imported silver-black foxes In 1928, these animals numbered 70 on all of 
the farms, by 1929 there were 304 and by 1930 there were 941 Moreover, 
at the end of 1930, the farms had 282 red foxes, 553 raccoon-dogs, 99 
American minks and 171 sables During these years, methods for rearing 
the animals ivere developed, a feed base for the breeding stock was orgamzed, 
and the first fur farmers ivere trained But the production of pelts by the 
state fur farms was still almost negligible during this penod, since almost 
all the offspring went into increasing the breeding herd of the farms 
themselves 

The third stage, from 1930 to the beginning of the Great Patriotic War, 
was characterized by the rapid growth of tlie state fur farms and the develop- 
ment of fur farming on the cooperative farms 

The number of state fur farms rose and their capacity tvas also increased 
The breeding of species which were found unprofitable was given up and all 
attention was turned to the breeding of silver-black foxes, blue foxes, minks, 
sables and coypus The populations of these animals on the state fur farms 
increased rapidly (Table 1) 


Table 1, The population increase of anlmala on the state fur farms, by year 


Species 

1931 

1934 

1940 

Sliver black fox 

990 

3 8o0 

5 900 

Mink 

64 

8G4 

910 

Sable 

103 

236 

200 

Blue fox 

— 

— 

400 


The actual population of tlic oHspnng cose significantly (from 2 I % in 
1930 to 3 9% m 1940 per silver black fox) The methods of feeding and 
housing the ammals were improved and the expenditure on their rearing 
was reduced While in 1930 the state fur farms supplied to the state only 
a fettf dozen pelts of dead and killed animals, in 1940 they supplied 20,500 
silver black fox pelts, 4,000 mink pelts, 1,500 blue fox pelts and 3 000 coj-pu 
pelts 

In the early ’30s, the breeding of fur-bcanng animals iicgan on coopera- 
tive farms Between 1934 and I93o, there %vcrc only a few cooperative farms 
m some districts raising fur-beanng ammals But by tlie beginning of 1941, 
2,111 cooperative farms had been started m 31 districts, regions and repub- 
lics The number of fur-beanng ammals was raised to a total of 12,400 
silv cr-black foxes, 7,700 raccoon-dogs, 757 minks and 82 blue foxes In 1910, 
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the cooperative farms supplied to the state 6,846 pelts of silver-black foxes, 
7,896 of raccoon dogs and 807 of minks 

The fourth penod covers the >ears of the Great Patriotic War Man> 
state fur farms and collective fur f'lrms began to appear in the temtones 
temporarily captured by the enemy A good many experienced fur farmers 
went to the front The supply of /ecd, laboratories and construction material 
for the fur farms became complicated As a result of all these factors, the 
animal population had to be temporarily reduced, preserving only the 
more valuable among them 

On the state fur farms, the population of blue and silver black foxes 
dropped by one-third and of minks by one half, between 1941 and 1945 
Dunng the War the growtli of collective fur farms stopped and many 
collective fur farms in several regions of the country were liquidated On 
the surviving farms, the animal population dropped sharply everywhere, 
while the breeding of Ussurian raccoons ceased altogether due to their 
unprofitability 

Corresponding to the reduction m the animal population on fur farms 
during the War years, the output of fur products also decreased significantly 
While the state fur ranches produced 20,500 silver black fox pelts, 4,000 
mink pelts, and 1,500 blue fox pelts in 1940, the corresponding production 
m 1945 was 10,000, 1,200 and about 1,000 pelts Tlie output of the 
collective fur farms consisted exclusively of silver black fox pelts, which 
numbered only 10,000 m these years 

The fflh period covers the early postwar years, when the task was the 
rapid restoration of the branch of industry It was necessary to reorganize 
the fur farms destroyed during the War, repair those surviving ones, restore 
and increase the animal population further and generate a new feed base 
for the fur farms, traimng cadres of young fur farmers was also looked into 
Tliese complex tasks were resolved m a sliort penod {Table 2) 


as compared to 19i0 


Species 

1940 in 

Population 

IdaO in 

I9o0 to 


thousands 

thouunds 

IJMO % 

Silver black fiK 

59 

158 

267 

Dluc fox 

04 

26 

CjO 

Mink 

09 

134 

1,480 

Sable 

02 

08 

400 


In the cirly postwar years, there \%as also a rapid restoration and a 
further increase in the numlier of collective fur firms By the early 'jOs the 



24 


animal population on the cooperative farms mainly silver-black foxes exceed- 
ed 20,000, 1 e almost reached the pre-War level 

The restoration of fv\r farms enabled more farm-bred furs to be produced 
m 1947-1948 than m the pre-War years 

The sixth period m the growth of fur farming in the Soviet Umon (from 
1950 up to 1960) may be called the penod of thorough overhauling of the 
basic technology for rearing In this penod, on almost all of the farms, 
ammals began to be housed m pens of smaller size instead of keeping them 
in single cells ^vlth earthen or wooden floors The modem pens had a gnd 
floonng raised above the ground, and were set in sheds of a standard type 
This greatly reduced parasitic diseases among the ammals, simplified the 
mechanization of production processes, reduced the area of the farm, improv- 
ed the product quality, and reduced its cost 

Significant changes took place in the feeding of tlie animals, too For- 
merly, the formulation of the ration and the feed standard of the ammals 
were usually calculated on the basis of gross caloric content of the feed and its 
total protein content In the postwar years, the feed began to be evaluated on 
the basis of total metabolic (assimilable) energy and digestible protein content 
This greatly improved the feed of the ammals and reduced its cost At the 
same time, significant results were achieved m production processes for the 
preparation of the feed, in the utilization of new feeds and m the method of 
feeding the ammals All these factors promoted a rapid growth of the ammal 
population (Table 3) 

Table 3 Aalmal population by 1960 (m thousando) 


Category of farm 

Silver black fox 

Blue fox 

Mink 

Sable 

Coypu 

State fur farms 

50 9 

360 

266 0 

About 

20 

33 

Cooperative farms 
Consumer 

450 

120 

Z3. 

— 

— 

coopera tiiTs 

49 C 

200 

30 5 

— 

15 2 

Total 145 5 

680 

299 7 

About 

20 

18 5 


As before, the state farms played a leading role in fur farming during this 
period and the cooperative farms played an e\en greater role in this regard 
Fur farming grew rapidly under the All Union Consumers’ Cooperative 
Society 

The dynamics of fur production in this period can be seen in Table 4 
As can be seen from Table 4, the production of blue fox pelts (20 times 
greater) and coypu pelts (18 times greater) increased rapidly between 
IDoO and 1960 The increase m output uas less for mink pelts (nearly nine 
times) and stl\er-bhck foxes (six times) 
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Table 4 Output of pelts of different spcdes of animals raised from 1950 to 
1960 (In thousands) 


\car 

Mink 

Siher black fox 

Blue fox 

Coypu 

19j0 

53 2 

G6C 

15 3 

80 

1960 

462 6 

4215 

314 9 

144 1 


The seienth period coincides witli tlie >cars of the Seventh to the Ninth 
Five-Year Plans For fur farming, this penod was characterized by a nse 
m the number of farms in di/Terent regions of the USSR, their gradual 
strengthening, along \Mth a high degree of specialization and better methods 
of rearing The state fur farms and the farms of the All Umon Consumers’ 
Cooperative Society were the mam breeders of fur beanng animals in the 
country The contnbution of cooperative farms fell due to several economic 
factors In some regions, individuals began raising fur beanng animals 
(mainly coypu) 

The rearing of minks, including colored minks, gamed importance in 
animal breeding during these years At the same time, the population of 
blue foxes increased while that of silver black foxes fell on the fur farms 
(Table 5) 


Table 5 Population of females of different fur-beanng; animals on all USSR 
ranches (m thousands) 


Year 

Mink 

Silver black fox 

Blue fox 

Sable 

1960 

299 7 

145 5 

68 9 

About 2 

197j 

2 176 6 

974 

1599 

57 

The production of fur products also increased 

in these years (Table 6) 

Table 6 

Number of prepared pelts of different species of animals 
(in thousands) 

Year 

Mmk 

S Iver black fox 

Blue fox 

Coypu 

1960 

462 6 

421 5 

314 9 

144 1 

1975 

39196 

369 7 

977 4 

6o 1 


The overall cost of furs produced by the fur farms rose more than 10 
times in these years 

During the Tenth Five-Year Plan period, the important tasks faang fur 
farmers as well as those m other branches of the domestic economy, are further 
improving finished products, and improving efficiency and quality The 
Soviet fur farmers wll spare no efforts m fulfilling this difficult but glonous 
task \\ith honor 






ACHILVCMCNTS OF GENETICS IN BREEDING 
rUR-BEARING ANIM \LS 


CD IVtna 

Vetennan Academ>, Moscow 


The basic prmaples of genetics are applied to a far greater extent m the 
breeding of fur-beanng animals than in the breeding of any otJjer ty-pe of 
animal Breeding work is based on the established principles of inheritance 
for a given characteristic One of the mam indices ciiaractenzing pelt 
quality is its color Animals with many different color shades have been 
obtained through mutations These colors are transmitted as simple 
alternative characteristics, which render their genetic analysis easy and 
enable the quality of progeny to be planned m advance by hybndization 

The genetics of fur bearing animals was first studied in the early 20th 
century, when the valuable silver black fox, which was in short supply, 
was mated with the red fox The nature of inheritance of the black and red 
colors of the silver-black fox was then established In the ’30s, the genetic 
basis for the colors of hybrids and the northern Siberian gray fox was estab- 
lished m the Soviet Union 

In the field of genetics the quality was controlled following the start 
of massive breeding of colored minks In the process of using mutations 
for breeding, the nature of mhentance of color was established, as it deter- 
mined the method of reanng Some mutations of minks produced m other 
countries were not discarded immediately, after trying them in the USSR, 
GA Kuznetsov established their genotypes Thus, he found that the 
orchid-pastel mmk earned, apart from the genes for pastel, the genes for 
orchid, forming a common allele witli the gene of the American palomino, 
tvfrile the speckled mink represented a hybrid of the Headland gene and 
a hitherto unknown gene resulting m the appearance of a more spotted 
condition in the homozygous state 

The simple characteristic of the inheritance of the mam colorations 
in accordance \vith Mendels’ laws made it possible to obtain a significant 
number of color combinations, many of which became extremely popular 
(sapphire, vine red silver, etc ) By using two- and three-rcccssive colors, 
a greater percentage of four-rccessives were obtained by mating minks 
which were heterozygous with reject to all of the genes 

The lethal effect of some color genes (platinum, white mordant and 
snow among stiver-black foxes, dark and silver-sable among minks, golden 
coypus, and others) has modified the meUiods of breeding these animab 
In order to maintain the litter size and obtain the same number of colored 
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ofTspnng, they are not usually mated Avith those of a similar color, but with 
the standards 

The interrelationships of genes identthed m Soviet ivorks have been 
apphed to practical field work Tlie epistasis of the color genes of Headland 
minks over other color genes results in minks of all types, homozygous with 
respect to gene h, being invariably white, gene z acts as a darkener Gene 
z, unlike gene Stewart, causes only a darkening of the color but not its 
alteration Therefore, when mating z minks with poor, brown, standard 
minks, the undesirable color shades are retained and the resultant kittens 
do not conform to the requirements expected from black minks The 
interrelationships among certain other genes have also been studied Thus, 
It has been demonstrated that heterozygosis with respect to the Aleutian 
color of silver-blue minks usually makes for the appearance of undesirable 
color shades, thus adversely affecting the pell quality 

Apart from a study of mutant genes, which alter the basic color, the 
nature of inhentance of some color shades has also been lowered as a quan- 
titative index Thus, G A Kuznetsov and V M Il’m established that 
reddishness among minks was determined by polygemc recessive genes 
This made it possible to recommend an effective method of obtaimng ‘pure’ 
pelts by mating red females with males which don’t have this defect It was 
simultaneously demonstrated that ‘pure’ minks of the first generation obtain 
ed are heterozygous and that breeding, especially ‘inbreeding’, may >ield 
a ‘red’ generation with different degrees of this defect 

While on the subject of pelt defects, it should be noted that G A 
Kuznetsov and G M Diveeva discarded the hereditary factors responsible 
for the thinning of hairs on the abdomen of minks, and this helped evolve 
measures for controlling this flaw Data are available on the hereditary 
factors causing such diseases as ‘dwarfism’ among minks (Divceva) 

It is far more difficult to understand the nature of transmission of such 
quantitative charactenstics as fur quality and fertility Certain structural 
changes of the hairy cover, e g , an increase in the hair length of sable and 
mink, are determined by a single gene Thanks to this knowledge, it has 
become possible to obtain sable minks of different colors in a simple way 
But longer or shorter length of hair in ordinary minks is caused b> muluple 
genes While selecting the parents for this factor, it should be remembered 
that the ofTspnng produced by mating minks with different lengths of hair 
v\ ill not be totally homogeneous Work has to be earned out o\ cr i few 
generations to obtain a homozygous color generation 

In studies on the inhentance of fertility, it has been established that the 
coefficient of transmission of this chamctenstic is very low, varying from 
0 01-0 3 Relying on these data, no selecuon at all was made for this factor 
abroad as a result the average litter yield was v'ery low Regarding colored 
minks being imported to the USSR, many zoologists thought that die low 
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ticists cxplim this on the basis of the fact tliat the embryos of snow foxes 
homozygous ^\^th respect to the color genes pensh in a very early pre imphn 
tation stage As a result of this, there is a reduction in the death of implanted 
embryos usually noticed m foxes, specially in highly fertile females Evi 
dently, this would also explain the 25% or more reduction in litter sizes during 
the mating of white ^Vzerbaijan coypus 

A study of the genetics of fur-beanng animals was undertaken, but the 
possibilities for its application have not yet been found Studies of karyotype 
cliaractenstics ha\e established that tlic absence of a litter after mating 
American and European minks or Canadian and European beavers, which 
was explained as being due to differences in the periods of the estrous cycle 
or in the behavioral characteristics of the animals, and so on, >vas m fact 
related to sigmficant differencesin the chromosome numbers of these animals 
The data discussed above show how a knowledge of the pnnciples of 
genetics is important m the breeding of fur bearing animals and how these 
pnnciples can be used in production Breeding on the basis of genetic 
pnnciples would improve the quality of fur products of farm bred ammals, 
which in turn would improve the economy of this industry 



fertility of these animals was due to the pleiotropic effect of mutant color 
genes. However, in the very first years of breeding colored minks in the 
USSR, it was demonstrated that color genes do not influence fertility: 
minks of the same origin, but with diflerent colors (as a result of dissipation), 
had on an average, the same level of fertility, wliile minks of the same color 
but of different origins (for example, pure-bred colored minks and those 
obtained by segregation aftermating with the standards) differed significantly 
in their fertility. It has been ^tablished that on transfusing the blood of 
standard minks, among which selection ^vas made for fertiUty, this index 
increased in the offspring regardless of color. The conclusion was drawn 
that selection for fertility was possible and this was confirmed on the Soviet 
farms: where even en masse selection was made regularly, the litter sire of 
colored minks was indistinguishable from that of the standard minks and 
sometimes the former recorded even higher indices. 

A detailed analysis of the hereditary transnussion of fertility showed 
that there were animals which quite regularly transmitted a low or high 
level of fertility to their offspring. TTius, selection of individuals may produce, 
and does produce, a clearly perceptible effect. 

Soviet scientists established the hereditary factors responsible for sterility 
(though the nature of transmission of this characteristic is not yet adequately 
known). This enables the identification of animals whose entire litter should 
be processed for their pelts, since it is not possible to obtain any offspring 
from them. It has been found that the poor reproductivity of Headland 
minks is transmitted independently and is not associated with any physiolo- 
gical properties caused by the pleiotropic action of the genes of white color 
(h), as tvas regarded in other countries. By selecting only the young females 
normally yielding kittens, the Soviet breeders produced a herd of white 
minks, which in their reproductive capacity arc in no ^vay inferior to the 
standard ones. 

However, the pleiotropic action of some color genes cannot be tomlly 
ignored. Thus, in spite of regular selection of the best animals, so far the 
longevity of kittens bearing Aleutian color genes, specially sapphire color, 
has been low. The works of A.I. Semchenko and Yu.A. Samkov have 
demonstrated the high protein needs of sapphire minks. A knowdedge of 
these characteristics of certain genotypes of minks enables the breeders to 
feed them in such a way that the minks of each color shade arc assured 


the best feeding indices. 

D K Belyaev and his colleagues have been carrying out an cxtcnsisx 
study on the efTect of lethal genes. Daring the ‘inbreeding’ of platinum 
colored and white mordant foxes, the color genes of which hayc ictlial 
action, a 23% reduction was noUced in the progeny. This 
anticipated mortality of 25% of the homocygotes. D^ng the 
of snow foxes (carrying the lethal gene) the cut yield tms 25 „ less. Gen 
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ticisls explain this on the basis of the fact that the embryos of snow foxes 
homozygous with respect to the color genes perish in a very early pre-implan- 
tation stage. As a result of this, there is a reduction in the death of implanted 
embryos usually noticed in foxes, specially in highly fertile females. Evi- 
dently, this would also explain the25%ormore reduction in litter sizes during 
the mating of white Azerbaijan coypus. 

A study of the genetics of fur-bearing animals was undertaken, but the 
possibilities for its application have not yet been found. Studies of karyotype 
characteristics have established that the absence of a litter after mating 
American and European minks or Canadian and European beavers, which 
^vas explained as being due to differences in the periods of the estrous cycle 
or in the behavioral characteristics of the animals, and so on, was in fact 
related to significant diflerences in t!\e chromosome numbers of these animals. 

The data discussed above show how a knowledge of the principles of 
genetics is important in the breeding of fur-bearing animals and how tliesc 
principles can be used in production. Breeding on the basis of genetic 
principles would improve the quality of fur products of farm-bred animals, 
which in turn would improve the economy of this industry. 



SCLEGTION OF PEDIGREE LINES OF FUR-BEARING 
ANIMALS TO PRODUCE INTERLINE HYBRIDS 


M A Paplov 

\n Union Agnculiural Correspondence Institute of Agriculture Moscow 


Computers ha\c been used m breeding work on nine state fur farms of 
the Leningrad mterdistnct AlURusstan Production and Scientific Ckimbinc 
for the Fur Farming Industry This has enabled an assessment to be made 
of the useful hereditary characteristics of the entire animal population of 
the pedigree nucleus of minks, blue foxes and silver black foxes on all of tlie 
state fur farms m the combine (about 60,000 females and 15,000 males) 

This has made it possible to select animals based on their hcreditar) 
clnmctcnstics from among pre selected individual gencological lineages, 
and to ciolvc commercial lineages of animals winch would defimtcl> irans 
nut tircir superior qualities to their offspring 

Simultaneous!) along uiih improving the hereditary qualities of animals 
m a lineage the best possible combinations of lineages ucrc idenufied svith 
the object of reproducing them m subsequent breeding work By selecting 
the most cfilctivc combirutions from among tlic lineages, tlie animals m 
each succeeding generation of the lineages improved 

Hius, not onl) is selccuon made m the lineages, but there is a useful 
individual clioicc which opens up possibiliue* for sjstcmaticall) improving 
the gencological lines m this manner and for producing cornmcraal line- 
ages vMth 4-« branches, thus enabling inlcrbrccdiog 

As determined during grading, the best lineages retain their high fur 
ipnlitics for several jears It is far more dilTicuIt tociuurc high cfiicicnc) of 
selccuon for the reproductive chanclensiics of fur hearing animals Ihis 
compels us to find combinations of bneages which wiU ensure heterosis 
\5wAti txavawi aVitee \vvvt ewrAy.sWkVwy!vs wC wwwVi, wv 

or more kits from each female The aiiifior explains this b) the fact that 
heterosis of reproduction qualities iscnsurrd, not onlyb) a two-Iinccombina 
tinn of the female iLsclf, but alsob) a combiruition of the third line represent 
tng the male line mating VMih the female 



AIMS or SCIENTIFIC INVESTIGATIONS ON THE 
TECDING OF FUR-BEARING ANIMALS 


jYSk PereVdik 

Institute of Fur Famung and Rabbit Breeding, Udel iiaj-a 


1 The feed base for farm-bred, fm-bcarmg animals xs now undergoing 
a tliorough change The use of meat byproducts and %vhole fish is being 
reduced while the use of raanne products of little value to man — fish meal, 
edible yeast and vegetative protein feeds — is being increased The need has 
ansen for studies to find new sources of protein for fur-bearing animals, 
keeping in mind their nutntional value and ammo acid contents, and to 
determine their specific function and norms and the methods of their use 

2 The research institutes should first study thoroughly the edibihtv of 
krill, which IS being collected on a large scale It is important to studj the 
methods and temperature ranges for storing this feed, tlic assiinilatory nature 
of Its nutrient content, its content of vitamins and minerals, cspeaallymicro- 
elemcnts, the methods for preparing it as feed, its efTcct on the fertility and 
health of the animals, and so on 

3 Due to the results of studies on the edibility of Ash meal and the 
methods for evaluating its quality, feeding the animals with diy, wholesome, 
rations will increase considerably in the near future To introduce dry feed 
mixtures on a commercial scale, problems pertaining to tJieir formation, the 
tcclinology of granulation, methods for preservation and impro\'cmcnts 
in their taste qualities will have to be rcsobed I he availability of drinking 
water to the animals wall ha\c to be ensured throughout thc>car 

4 Research work earned out in recent jears lias confirmed liic im- 
portance of standardizing the energy content of feed, as this is a factor 
determining Uic fertilit) of the ammab I urlhcr dc\cIopment5 ofsacntific- 
ally based feed norms for the mam herd and for thc>oung, taking into consid 
cration tlicir weight, age, season of Uic )car, and fcrlilit), shouldcnsurciin- 
proNcmcnls in their reproductive capacjt> and m the qualii) of pelts Flic 
new norms would enable an additional cnicnon to be introduced, i c , 
feed input per unit of product output, in the evaluation offecdingelhacnc) 

Problems relating to feed standardization should be worked out in 
conformit) waUi experimental work on Uic methods of feeding and the 
organiz*ation of heixls, to fatten them b) selection 

5 At present, most of the feeds given to fur-beanng animals hive licrii 
studied for Uicir ammo acid composition ^Xnalpis of feeds for diciramino 
acid content has become quite common *nie task before mvcstjgatnrs is to 
establisli the ammo acid requirements of animals for bod> grow tli, dcvcloji* 



racnt of good pelts and reproduction PreUmmary experiments in tins 
direction show that a balanced diet in regard to amino acids would enable 
us to maintain quahty pelts and yet reduce protein consumpUon by the 
animals by at least 20% compared with the recommended moderate feed 
norms and by 35-40% compared with the feed norms actually used at 
present on most of the farms 

6 With a reduction in the meat fish feeds in the ration of these animals, 
their need for carbohydrates and fat increases 

One task before scientists is to determine precisely the proportion of fat 
and carbohydrates in the rations, while correlating these to the needs of 
minks, blue foxes, silver-black foxes and sables of different age groups They 
must also evaluate the nutritional value of different types of grains and 
fats, the methods of preparing them for feeding and the fat stabilizaUon, not 
only in relation to its influences on feed assimilabihty, but also to ensure the 
edibility of the feed mixture (taste qualities) and to maintain the animals m 
a healthy state 

7 In the context of antiapated changes in the vancty and nature of 
feeds for the animals, the formulations of retail vitamin preparauons should 
be reviewed and die need for additives of micro-elements should be estab- 
lished Precise pre^mixes conforming to the new types of rations should be 
worked out 

0 So far little v^ork has been done on understanding the relationship 
beUveen several vMdespread diseases and die feeding conditions 

The role of feeding in the etiology of hepatosis, gall-bladder disease, 
undcnveight and hair shedding m minks, fraying of hairs m silvcr-black 
foxes, sclf-biting and cndomcintis m blue foxes and others, has not been 
studied 

In order to reduce the extent of these defects and develop cffccUvc 
measures for controlhng them, an extensive study of metabolism should be 
undertaken, using physiological, biochemical and other methods of inves- 
tigation 

9 Advancements in die laboratory methods used m biophysical and 
biochemical investigations lend hope that scientists working on breeding 
for fur vnll m the near future be able to study metabolism even m the early 
stages, and will be able tojudge from the blood and unne indices the suit- 
ability of llie feed ration for meeting the needs of the organism This wxiuld 
prevent diseases of tlic ammab, and at the same lime increase tlie efficiency 
of scicnufic invesugations on the feeding of fur-bcanng animals 


ACHIEVEMENTS OT THE PHYSIOLOGY AND 
BIOCHEMISTRY OF FUR-BEARING 
ANIMALS 


K A Bemlov 

Institute of Biology, Karelian Divuion of tlie Academy of Sciences of the 
USSR, Pctroza\odslw 


A study of the physiology and biochemistry of fur-bcanng animals is an 
important and urgent task facing Soviet scientists Based on precise bio o- 
gical concepts and the charactenstics of animals reared m captivity a one. 
It is possible to work out a better system for housing and feeding them, or 
breeding livestock, and for the diagnosis and treatment of diseases among 
these animals, which vary significantly from those of domestic anima s 
The earlier work earned out by the autlior on the morp lo 


aspects (erythrocytes, hemoglobin, leukocytes 


and differential blood 


count) and biochemical aspects (total protein and protein fractions, 
glycoproteins, total hpids, lipoproteins, cholesterol, potassium, > 

calcium, phosphorus, magnesium, iron contents and 

lions) of the blood compositions of the mam types of farm- fc > tir 

animals, such as minks, blue foxes and silver-blaek foxes, has been pr«e"'«‘ 

in the monograph ‘Physiology and Biochemistry of the Blo^ o ur- . 

Animals’ (Petrozavodsk, 1971) Tins monograph is svidcly known t 
farmers , 

In recent years, in the physiology laboratory for l^****^®^”® amma 
the Karelian asision of the Academy of Scrcnces of tlic USSR, muel. work 
has been done on tlic physiology of immunity, on enzymatic , 

blood scrum and vitamin metabolism, and on the pathogenicity o c 
mfeettous, epidemic and non infectious diseases of fur-bcanng amma s 

Work m the field of physiology of immunity rneluded a stud) on cell, a 
factors (phagocytosis) and humoral factors (complement, lysozyanc 
lysine) m natural resistance , , , 

Thcmvestig-UionsorLB U/cnbac^ a established thil the P'' ^ 
Inaction among fur-beinng arnmnls, as in other anim”! s, procec 
and IS clianictcnzcd by a plnsc dimng which Uie pl’**^®*^*^ , 

foragn particle, and tlic phases of attraction, absorpuon and ^ 
of micro-orginisms Pirticular attention has been paid to ^ 

processes of iniraccllul'ir absorpuon and destruction 


which represent a 
ui iiurai-xmuu -- - 'M.* -nirirnrs 

natural continuation of the prcccthn? pliasc ofpliagocy tosis 
of imraccllular digesuon can be judgcti from the degree o t le m 
absorption and dismtcgntion processes 
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In vilTQ experiments have demonstrated that phagocytic activity is not 
the same in difTerent species of fur-bearing animals, but depends on sex and 
physiological state, and to a significant extent on age. 

For example, the clearly manifested activity (47.39 ±2.64%) and absorp- 
tion intensity (2.21 ± 0.12%), and intracellular disintegration (30.89 ±2.1 5%)i 
in 40-day-oId blue foxes were perceptibly activated in the tliree-, four- and 
five-montli cub stage, reaching in the five-month-olds 67.8±3.27, 5.68±0.6 
and 48.50 ±3.3%, respectively. In blue foxes aged six months, a reduction 
in the number of leukocytes in tjie absorption stage (50.71 ±3.02%) and an 
increase in phagocytic reaction (31.50 ±3.58%) were noticed. The latter ^vas 
accompanied by an even lower level of absorption capacity (2.89±0 17%). 

In mature fur-bearing animals, the maximum possible degrees of the 
variations of indices were determined for phagocytosis in different seasons 
of the year (spring, summer, autumn and winter) and their mean annual 
levels were calculated. Further, the variation range throughotrt the year as 
well as the mean annual level of leukocytes participating in absorption 
(48 46± 1.42%) and intracellular digestion of bacteria (22.26±1.69%), and 
also the loading of phagocytes by microbes (4.37 ±0.26), differed from the 
levels noticed in minks (37.54± 1.54, 35.14±2.50 and 2.14±0.10%, respec- 
tively). It is significant that the absolute number of mature neutrophils in tJie 
blood of the above species of animals alsochanged in the course of theycarand 
averaged 2.35 ± 0. 12 thousand in blue foxes and 3.03 ± 0.20 thousand in minks. 

As far as the seasonal dynamics of phygocytic activity are concerned, 
there was a definite similarity between minks and blue foxes in the direction 
of the changes in phagocytosis indices, especially in the phagocytic number 
(number of microbes absorbed by a single phagocyte) and the absolute values 
of phagocytosis. On the whole, a fairly high level of phagocytic activity in 
tlie spring was characteristic for both minks and blue foxes. This was par- 
ticularly apparent on converting the relative indices of phagocytosis into 
absolute values. 

From among the humoral factors, the natural resistance of complementary 
factors, lysozyme and beta-lysine, was studied. It has been established that 
all these indices show age and seasonal variations. 

In all of the mink genotypes studied (standard, white, silver-blue and 
sapphire), the level of complement decreased >rith age (in the standanl 
animals from 37.6 ±0.7 units in two-month-old kits to 26.2 ± 0.8 units in five- 
month-old kits and 23.1 ±0.6 units in the adults). 

Serum lysozyme ^vas characterized by a high level of activity even in the 
tivo-month-old kits (8.5-11.3%). In standard minks in the subsequent two 
months, this activity increased to 11.0%, after which it again decreased to 
the original level. In colored animals, its activity gradually decreased to 0%. 

The activity of bcta-lysines in standard minks varied from 35.9 to 45.6%, 
one exception being four-montli-olds in which iliis level decreased to 17.1 
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± 1 2% In colored minks, their rangcAvas 28 I to 42 8%, wth the maximum 
values being seen in the two-, five- and six-month olds and the minimum m 
four month-olds and adults 

Seasonal variations in complement activity were characterized by its 
comparatively low level in winter (18 3±0 3 units in the standards) and 
autumn ( 1 8 4 ± 0 4) , and a nse in spring (23 9 ± 0 7) and specially in summer 
(28 4± 1 0 units) 

The dynamics of seasonal variations in lysozyme activity were analogous 
in all three genotypes of colored minks the maximum lytic activity of serum 
was seen in winter, it decreased sharply in spring, a fresh nse was seen m 
summer followed by a decrease later in autumn In standard minks, the 
lysozyme level was high in winter and spnng(9 7±0 3 and 10 0±0 3%) and 
decreased by autumn (to 7 0±0 1%) 

The activity of beta lysines in standard minks remained at the same level 
inAvmter (34 0± 1 2%),spnng (34 7* 1 5%),andsummer(31 2i:l 9%), and 
increased substantially in autumn (45 3± 1 2%) In colored minks, the highest 
activity ofbeta-lysincs was in spnng, decreasing in summer and again rising 
in winter (Mcl’nik and Malmma) 

In blue foxes, unlike m minks, there was a gradual increase m the indices 
of natural immunity with age In40-da>-old luttens, tlie properties ofsenim 
complement were not seen and lysozyme and betadysme recorded tlic least 
activity (4 4±0 8% and 15 2±19%, respectively) In iwo-montli-olds, 
complement was detected in some of the animals (m 12% of tlie cases) while 
It was detected in all of the three month-olds tested (average 9 4:t0 2 units) 
Later, the actmty of humoral factors of immunity increased and readied a 
maximum m the four-month olds with respect to Ipozymc (C 5±0 1%), 
fi\c-monUi olds walli respect to bcta-I>’Sinc (40 6±2 8%) and in the adult 
blue foxes with respect to the complement (12 5±0 4 units) 

llie seasonal dynamics of the indices of natural immunity m adult 
blue foxes were reflected in a very lugh complement activity in wmlcr 
(12 9± I 1 units) and summer (14 3±0 6 units) compared with the spnng 
(10 3±0 5 units) and autumn (1044:04 units). Thcywcrc also reflected in 
a nscin thclc\'clorbcta-]ysincactmtyin$pnng(54 C± 1 4%)and a reduction 
iniiin summer (13 5i 1 0%), its content remaining stable m autumn and 
Avintcr (20 4 and 26 3%), and in a rclatiwly constant lysozyme actmty 
ihrougliout the yc.ir (5 3 to 5 0 %; Mcl'nik) 

riic cstabUshctl antiplnscs of the seasonal vainations of cclluhr and 
humoral factors m minks and blue foxes point to the presence of compensa- 
tory reactions aim«l at supporting the rcacti\*c stale of the organism through 
more cfrcciwe protection mechanisms under the gis'cn conditions 

\loreo\rr, the furls high sariability in the actisats ofindisadua! indices 
may suggest the presence of animals tn a herd withdifTcrent Jcs'clsofreiistanre 
Hus pmvades a promising mctlKid for isolating Jugldy resistant groups of 
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amm’xls, by selection and hand-picking on the basis of the above charac- 
teristics 

Preliminary data have been obtained on the inllucncc of some patholo- 
gical states (dystrophy, anemia, iicpatosis virus plasmocytosis, diphyllobo- 
thnasis and toxascaridosis) on the natural resistance of the organism This 
makes possible an even deeper study of the pathogenicity of the above 
diseases among fur-beanng animals 

Colleagues m the laboratory have obtained extensive data on the normal 
enzymatic status of the blood of fur-beanng ammals, as well as its status 
under the different pathological conditions, after parenteral administration 
of protein hydrolysates and after the addition of biologically active substances 
to the ration 

It hasbeenfound tliat the age wise dynamics of the enzymes of carbohy- 
drate and protein metabolism proceed in the same direction in blue foxes 
and minks of different genotypes Changes in the activity of lactate dehy- 
drogenase (LDG) and amylises were charactcnzcd by a two-phase curve 
v«th a maxima m two- and five-month olds and with the maxima at two and 
six months for transaminase It has been established that the serum enzymes 
of carbohydrate metabolism as well as aspartate aminotransferase (ASAT) 
increase with age, while alanine aminotransferase (ALAT) decreases 

Seasonal variations in the enzyme activity of minks and blue foxes were 
mamfested m an intensification of transamination processes and a drop m 
the activity of LDG and amylases in summer and the converse in wmter 

The absolute values for the activity of the enzymes under study m blue 
foxes and minks during all their life periods differed sharply LDG and 
transanunases (TA) (total) were mvanably higher in minks (13 21±2 18 M 
of pyruvate and 115 78 units of TA against 11 I4±0 53Mand92 68 units m 
blue foxes) wlule amylase w as higlier m blue foxes (1 99 ± 0 07 against 0 70 ± 

0 18 mg of starch in minks) 

Differences in enzyme activity depending on the color of animals were 
noticed only in some growth periods (two and five to six months) or m some 
periods (m February and July) The mean annual values for the activity 
of enzymes m emerald, silver-blue and pastel minks did not differ signifi 
candy from tlie level noticed in standard ammals 

Determination of the activity of serum enzymes under different patholo- 
gical conditions showed that dunng spontaneous (ahmentary) anemia and 
lactation breakdown in minks, the LDG level rose from 13 21 to 20 5 M of 
pyruvate, ASAT and ALAT rose from 90 to 120 units, and ALAT from 
29 to 60 units 

The hypercnzymauc activity nouced in sick animals totally disappeared 
after a course of treatment with L 103 hj^rolysme 

The level of enzyme activity was stimulated by the addition to the feed 
ration of preparations containing clilorophyll dcnvativ cs This is particularly 
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marked in white minks, but it reduced thcLDG activity as well as the transi- 
tion of their metabolism into a more cficctive aerobic course of energy 
production. 

A considerable amount of work has been carried out in determining 
vitamin concentrations in the organs of fur-bearing animals. One gram of 
mink liver under Karelian conditions contained 2,860 ±363 lU (March) to 
5,214± 189 lU (November) vitamin A. 0.190±0.02 to 0.208±0.004 nig% 
vitamin C, 0.036 ±0.002 mg% \dtanun Bj and 1.62 ±0.06 mg% vitamin B,. 

In the liver of blue foxes there were 1,793 ± 110 lU vitamin A, 0.150± 
0.007 mg% vitamin E, 0.062 ± 0.006 mg% vitamin Bj and 1.736±0.05 mg% 
vitamin Bj. 

The influence of biologically active additives produced from green plants 
(provitamin concentrate, chlorophyll-carotene paste and aspen fat) on the 
physiological state of minks \vas established (Petrova, et al.). 

C.P. Gulyaeva completed an extensive study on the physiology of res- 
piratory and cardiovascular systems. 

Among investigations on the physiology and biochemistry of fur-bearing 
animals carried out by other research groups, mention should be made of the 
works ofYa.Z. Lebengarts. He collected data on the amino acid composi- 
tion of blood, on the aedvity of some entymes and on the protein pattern of 
blood and its morphological composition, mainly among colored minks. 

V.I. Astrakhantsev and G.S. Taranov published the results of their 
studies on enterokinases and intestinal alkali phosphatases in minks and 
sables. 

Notwithstanding tlic positive results of studies on the physiology and 
biochemistry of fur-bearing animals, tlicre is, primarily, an almost total 
absence of investigations on (he pli>'sioIogy of digestion and on higher 
nervous actirity, while the studies on b>ochcmistr>' are so far clearly 
inadequate. 



EPIZOOTIOLOGICAL STATE AND PROBLEMS OF 
VETERINARY SCIENCE IN FUR FARMING 


EP Damlov 

Institute of Fur Farming and Rabbit Breeding Udel na^-a 


Until 1973, canine distemper caused tlic deaths of tens of thousands of 
farm bred, fur-beanng animals, resulting in huge economic losses to the fur 
farming industry, however, it has now become rare and is almost unknotvn 
on the state fur farms of the All Russian Production and Scientific Coopera- 
tives of the Fur Farming Industry in the Russian Soviet Federative Socialist 
Republic This has been made possible in our country by the use of three 
highly immunogenetic vaccines against canine distemper 668KF, Vakchum 
and EPM These are sold by biological factones and institutes in sufficient 
quantities Almost all fur-beanng animals arc given prophylactic doses of 
vaccine against tins disease Moreover, the institute also uses the imported 
vaccine ASL (USA) 

Viral enteritis is widespread among minks m the Soviet Umon and has 
been registered on all of the farms m the Far East, and on some farms m 
Sibena, Karelia and Byelorussia On the state fur farms of Sakhalin alone, 
about 11% of the kittens pensli from this disease, which represents a great 
loss to the fur farms (valued at several million rubles) 

Up to 1973, this disease tended to decline, but it was reported from new 
sites which had not been considered prone to viral enteritis among minks 
Starting in 1975, several farms began being registered afresh m Tatana, 
Karelia, Byelorussia and other places The vaccine against viral enteritis 
among minks serves to control this disease and is also used for its prophylaxis 
Initially, an imported vaccine was used At present, the NIIPZK prepares 
this vaccine in a culture of the renal cells of kittens, as well as an associated 
vaccine against two diseases — viral entenus and botulism among minks 
In the current year over two million doses of the associated vaccine will be 
released for prophylactic administration to all minks which were hitherto 
not prone to viral enteritis 

The vaccine used for prophylactic purpose provides prolonged and 
reliable immunity Instances of loss of immunity have not been reported 
The vaccine may also be used during enzootic states, tlic disease then 
ceases wathm 12 da>'s after adnunistcnng the vaccine 

Fur farms which are prone to viral cntentis will hav c to follow strictly 
the instructions for combating this disease not marketing minks for some 
years, vaccmalmg the kitten and adult minks annually, isolating from the 
herd the animals which have suffered from viral enteritis, and regular 
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disinfection of pens and the entire area of the fur farm 

Pseudomonasis poses a serious danger to mink breeders While until 
1975, It \vas registered on one or two farms every year, it was recorded on 
20 farms m the Far East and Siberia in 1975 as a result of the poor quality 
of feed Almost all of the state farms in the Far East and the Sakhalin Co- 
operatives ^vere affected by this disease Because of the shortage of vaccine, 
the state fur farms suffered colossal losses Over 10,000 minks died on the 
Slavyansk state farm alone The position was no better in 1976 The 
Armavirsk biochemical factory was urged to produce anjti pseudomonasis 
vaccine and succeeded in supplying it to all of the state fur farms in the 
Far East and Siberia, and pseudomonasis declined on these farms 

However, unexpectedly, this disease arose on four state fur farms m 
Karelia, on two Tatar farms and m the southern and western regions of the 
Russian Soviet Federative Socialist Republic 

In 1976, cases of pseudomonasis were registered on 12 farms which had 
formerly been free of the disease The only method of prophylaxis and 
control of this disease is anti pseudomonasis vaccine The antibiotics and 
other chemotherapeutic drugs used until then did not produce the expected 
results, even though the blue pus bacillus, the agent of pseudomonasis tn 
litro, IS sensitive to some antibiotics (polymixin M, streptomycin and 
others) 

Minks on farms formerly prone to pseudomonasis should be vaccinated 
in mid-August Under enzootic conditions, the vaccine should be used as 
quickly as possible and deaths cease 5 or 6 days after vaccination But even 
then much damage is caused on the farm Pseudomonasis is a contagious 
disease, the incubation period of which lasts 10-20 hours Within the five 
or Six days before immunity is effective (on vaccination), a large number of 
animals die At the time of vaccination the animals are caught m nets The 
mittens used for this should be disinfected with a 1% solution of formalin 
This should be carried out in accordance with the instructions given m GUV 
MSKh SSSR (Central Board of Vaccines, Ministr) of Agriculture, USSR) 
on Maj 5, 1976 

In recent >ears, encephalopathy has been encountered with increasing 
frequency among minks Every year new locations arc affected by this 
disease It has a prolonged incubation period (up to 7-8 montlis or more), 
and adult minks are the most susceptible It can attack up to 80% of the 
mam herd of animals At present, m the cooperative sy'stem of farms in the 
Russian So\aet redcrati\e Soaahst Republic, there arc four areas prone to 
this disease 

The sources of infection of encephalopathy and the biological charac- 
teusUcs of the varus should be studied, and measures to control it sliould be 
developed 

The etiology of self biting among sables has not been studied cientis ' 
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at the Siberian Vetennary Research Institute (Martynov, Zhdanova, et al ) 
believe that self-bitmg among sables js caused by a neurotropic virus 
Veterinarians at the Pushkinsk state fur farm (Slugin and Paramch) feel 
tliat stress phenomena are the root cause of this disease According to the 
author, self-biting is caused by a virus as well as by stress phenomena 

Ringworm poses a great danger to silver-black and blue foxes In recent 
years, there have been instances of its occurrence on the state fur farms At 
present, the Institute of Fur Farming and Rabbit Breeding, along with the 
All-Union Ordet. of Lenin Institute of Experimental Vetennary Sciences, is 
working to dwc'op measures for controlling this disease 

One of the infectious diseases occumng in blue and silver-bHck foxes is 
cohbactenosis, tvhich has become widespread in recent years 

Investigauons carried out at our Institute (E T Tsvetkova) liave estab- 
lished a large number of O-serotypcs of Esehertehta colt, which cause 
cohbactenosis among blue fox cubs Further, every year, on any given fur 
farm, they alternate or supplement each other whicli makes it difficult to 
develop a vaccine or specific prophylactic measures for cohbactenosis m 
fur beanng animals 

A vaccine has been developed at the Institute of Fur Farming and Rabbit 
Breeding for the prophylaxis of viral hepatitis among blue and silver- 
black foxes (author V A Chizhov) Tins has been used successfully on fur 
farms 

Aujeszky’s disei,se causes immense harm to all species of carnivores The 
nucleus of infection enters the farm with pork by’products The disease ma> 
cause the death of 5--6% of the animals at any time of the year Tliese 
byproducts are isolated and boiled on the fur farm as a prophylactic measure 
against this disease Therefore, the development of methods to be used 
specifically for propliylaxis against Aujeszky’s disease among fur beanng 
animals is of great importance 

Two vaccines are now being developed for prophylaxis against this 
disease (All-Union Research Institute of Vetennarj Virology and hbero- 
hiology and Armenian Research Institute of Animal Breeding and Vctcnnar> 
Science), and these have undergone tests at our Institute As a result of 
these expenments, it has been established that the vaccine of the Armenian 
ImtiUitc, when administered twice at three-month intervals, protects 81 5% 
of the vaccinated minks from infection b> the 3 jLD/ 50 varus of Aujeszky’s 
disease The other vacanc is somewhat weak It is therefore better to use 
the Arnicniin Institute’s v'accinc as a prophylactic measure against 
Aujeszky ’s disease among fur beanng animals 

Attention sliould be dnwm to the work of V S Sliigin for determining 
the specific antigen to diagnose Aleutian discisc among minks 

The development and use of aerosol vaccination methods against canine 
dmtmpcr. \iral licpauiis and oilier discasej of fur.bcanng animali jliould 
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be regarded as urgent tasks for the veterinary scientists concerned with 
fur-bearing animals. 

In order to decrease the ^vo^kload of field veterinary personnel and 
improve their output, associated vaccines against hvo or three infectious 
diseases should be'developed for use on fur-bearing animals. Measures for 
the control and prophyla.xis of gall-bladder disease and under-wetting 
among minks and diseases affecting tlicir hair should be developed, as well 
as methods for disinfection under conditions of different types of infectious 
diseases among fur-bearing animals. 



Biology and Breeding of 
Fur-bearing Animals 



VARIATIONS IN THE THYROID FUNCTION OF 
corpus AND MUSKRATS 


IZ Akhmetov 

Institute of Zoology and Parasitology, Academy of Sciences of the 
Uzbek Soviet Soaalist Republic, Tashkent 


The endoenne glands, particularly the thyroid, play an important role 
in the complex process of regulating all development which occurs under the 
control of the nervous system The hormones secreted by the thyroid take 
part m all of the growth processes of the organism Because of the inadc- 
qnate attention paid to this subject, investigations were carried out on tlie 
functional state of the thyroid gland and on the weight indices of the body 
and certain internal organs among coypus and muskrats, taking into con- 
sideration their age and sex 

Investigations showed that the functional activity of the thyroid gland 
was much greater in a growing organism than in an adult For example, the 
absorption of radioactive iodme-131 by this gland was 50-80% more m 
3* to S-month-old animals than m the adults (20-24.month.old animals), 
and the formation of the lodine-contaimng hormone and its discharge into 
circulation were 15-25% more The intensity of lU activity gradually 
decreased with age, specially in old ammals The thyroid gland m females 
was characterized by greater activity than that in males, especially during 
the periods of fertilization, gestation and lactation Moreover, different 
stages of development iverc charactenzed by typical growth tempos in the 
cubs Growth intensity was far greater in the initial stage of postnala 
growth and lower in subsequent penods Sex-wsc differences iverc also 
noticed, a range of vanations began to be pcrcepuble roughI> after the 
nge of one month 

Sexual dimorphism was also noticed in tlic indices of body iNCighl an 
'V eight of certain internal organs Thus, Uic body eight of males as G-12 % 
raore than that of females Tlic thyroid indct was 28 4% in male conius 
“'"J 32 2% m females These values sverc 10 3 and 12 1%, respceuvclj_, 
‘n muskrats The heart index svas 4 I per thousand in male coypus and 3 J 
per thousand m females, in muskrats it n-as 4 6 and 3 8 per tliousand, rcs- 
petuvely TIte spleen index svas I 3 per tliousand m male coypus and 
per thousand m females and in muskrats it was 1 2 and 0 9 per thousan , 
^peetncly The kidney index svas 7 9 per thousand m male coypus and 
' 6 per thousand m females, and m muskrats it aas 8 1 and 7 6 per thousand, 
'■“peemcly Tlie liver index was 45 0 per tliousand in male coypm and 
40 0 per thousand m females and in muskrats it was 41 0 and JJ 0 per 
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thousand, respectively. 

Thus, dilTerent developmental periods are characterized by typical 
functional variations in the tliyroid gland. As an individual grows, these 
changes are accompanied by changes in the body weight and the relative 
weight of internal organs. Further, sex-wise diflerences persist in the func- 
tional activity of the tliyroid gland, as well as in tlie weight indices of some 
internal organs. 



/\NIMAL GROVVIH CURVE CONSTANTS 


C V Batbtkflv 

B M Zhitkov All-Umon Scientific Research Institute of Game Management 
and Fur Farming (VNII02), Kirov 


Characteristics of the grou tli process in farni*brcd, fitr-bearing animals 
are important m breeding work The set of grow tJi constants of 1 1 Shmal’- 
gauzen is often used when comparing Uic growtli of animals According to 
him,thegrotNth curve of an organism consists of individual sections of natura 
grmvth periods’, each of tvhicli is cliaractcnzed by its own growtli constant, 
'vhich is constant in Uiat growth section and is calculated according to le 
formula 


jc rvi 

0 4343 ((j-/,) 2 

where ll' ,s Oie weight of the onimal, < is the time and C. is tlie specino 
growth rate a \ 

Experimental data on growtli curves show tliat 
groiMh can actually be isolated and the growth of animals in these 
be compared However, this mcUiod of companng the growth 
Beeds to be made more precise . . . 1 ,- 

The value of A" calculated using equation (1) remains constant 
value of t changes only in the first growth section [growth in le 
P^hola starting at the beginning of the coordinate P J 

section, K roughly corresponds to the constant /T, In the o „ 

sections, K often vanes quite widely Usually, the averap va p 
^ilculated for these sections However, the average values o 

of animals can be the same m a sccUon, but the growth curves 
^ 'at Section may vary nione 

It should further be emphasized that the value of the 
CCS not determine the growth curve, even in the first grow ^ 

growth curves of two groups of animals may have 
‘"^uauon (2) but different constants These would then 
‘ CTcnt curves with different growth tempos i._j i,y an> 

S^^'vth sections the growtli curve cannot be conclusiv y curves m 

constant How then do wc compare the approxi- 

‘ crent sections’ For this purpose, some methods o , on one of the 

(for example. MNK) should be used to select ^ic , 

pie equations, i e , direct, exponential, parabol , ® ,_jocs ofa gi'co 
the experimental points Tlien. Uic differences m tlic 
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parameter in t^yo groups of animals can be confirmed by testing die statistical 
significance of the dificrencc. The main growth characteristics in different 
sections (growth rate, specific growtii rate, etc.) can be easily found if the 
gro\vtli curve equations in these sections arc known. 



SlUDILS ON IHL PHRLMC NLRVL IN MINK 


TjV Batmalov 

BasiikirAgncuUufal Institute Ufa 


■Tlic phrenic ncr\ c c\cri 3 tn mliucncc on the temion of the diaphragm, 
pulmonary capillary circulation and lymph circulation Man> investigations 
hava: been earned out on the form and structure of tins nerve m man, cat e 
!ind other domesbe -tmmoh But works on tins nerve in fur-beanng animals 
arc few (Slesarenko, 1971, and 1972, Sorkin, 1971, and Uzhegov, 197^1 
The author studied the formation of the phrenic nerve, its rrnnrsc an 
range tn 14 mint carcasses using the metliod of Acad V P Varob cv tm 
study established that tlic ventral brandies of the fifth to seventh P 
cervical spinal nerves cssentiallj take part in the fetation o ® . j* 
"'rves The branch of C, turns caudo ventrally, and joins sl'a ^ran i 
C. and of the brachial plexus At the level of the firs, nb tlie 
-rniteswtth the stellate ganghon, vagus, and '■■^•■'''"rostal nerves ^le lelt 
Plrrenic nerve runs ventrally to the gullet, while die nght “long 

the dorsal region of the caudal field of the vein between the "Sh' g “ 
Its accessory lobes Dunng tins course, both nerves set ou i ^ 
the lung pleurae and enter the diaphragm where cacli one 
three t.„; branches ventral, median and dorsal 
nouced m wlucli the phrenic nerve divides before entrant o i 
The nerve bnnehings are mostly of a primary type , scattered 

24 were branched pnmanly and only m four cases was t le i i 
furthermore, in all four cases the type of branching o e g . 

nerves ^vas not the same In any type of branching, the m 

IS always tiucker and serves somcwJiat like a continuaUon ° ® mpfhan 

Its direction is invariably caudal with a deviation to the a era 
direction The dorsal nght branch, after perforaUng the diaphra^ 
abdominal cavity, anastomoses along with the solar p exus nrHer 

left branch is much thinner The mam trunks are divide into seco 
brandies m the muscular portion of tlic diaphragm The 
second order branches penetrates the abdominal surface of the diap g 
and diverges radially m all directions Tlic third order branches formed 
from the second order branches arc dmclcd into very Uny fourdi 
branches anastomosing among tiicmsclvcs and forming a nervous network 
The much larger branches (second and tliird orders) are very oltcn 
located on the diaphragm surface wliile the smaller ones enter the inner 
portion of the diaphragm Visible contacts between tlic phrenic nerve and 
the hver Imvc not been ilclcclcd 



Conclusions 


1. The phrenic ncr%’c in minks is formed by the branches of the fifth to 
the seventh pairs of ccn'ical nerves and brancJics of the bracJiial pJcxus. 

2. The phrenic nerve gives thin branciics to the gullet, vagus, stellate 
ganglion, pericardium, pleurae, intercostal nerve and solar plexus. 

3. In the diaphragm, the nerve is divided into three main trunks (ventral, 
median and dorsal). The predominant type of nerve branching is arterial. 



Ri:L.\nONSHIP BLIWLCN THL REPRODUCTION RATE 
or YOUNG FEMALE SILVER-BLACK FOXES AND 
THE PERIOD or THEIR BIRTH 


L V Balash 

B Xf Zhitkov All Union Scientific Research Institute of Game Management 
and Fur Farming (VT'fllOZ), Ksrov 


On most fur farmsj young foxes arc selected from early litters for breeding 
purposes According to standing instructions, young silver-black foxes born 
after April 20 and blue foxes bom after May 20 are not recommended for 
this purpose This recommendation is based on the fact that late-born 
ones grow and develop poorly, because of unfavorable climatic conditions 
(high summer temperatures) As a result these animals do not reach 
sexual maturity in the first reproduction season or mate at the end of heat 
Such a selection, according to tlie prevailing views in fur farming, leads to 
early mating and hence to early littering 

The selection of young from early litters for use m breeding is often 
made without taking into consideration the climatic aone As a result, m 
northern regions and sometimes in central regions of the Soviet Umon, large 
wastage of young silver-black foxes is noticed during the periods of littering 
and early lactation due to frost bite and catarrhal diseases In the south, on the 
other hand, early litters find themselves m the most favorable temperature 
conditions Therefore, the selection of young silver-black foxes for breeding 
on the basis of their birth periods should be made taking into consideration 
the climatic zone in which the farm is situated 

It should be noted that raising young born m the middle and late periods 
IS economically more profitable than raising animals born early This is 
because the maturity of the hair coat and hence the killing of foxes bom at 
different periods takes place at roughly the same time Taking the average 
cost of feed per day on the consumer cooperative farms as 25-30 kopeks, the 
difference in the cost of raising cubs born m the early period compared to 
those bom in the middle and late penods would be 2-3 and 5-6 rubles, or 
2,000-6,000 rubles for a herd of 1,000 ammals 

In order to establish the relationship between the reproductive capacities 
of young female silver-black foxes and tlic period of their birth, zoological 
data from 1 970 to 1 976 for fur farms in Vyatka (Kirov region) and Kreungsk 
(Lidiuanian Soviet Socialist Republic) were analyzed 

As a result of these investigations, it lias been established tliat the kitten 
yield and the feruhty of young female silver-black foxes bom m March or 
early April did not differ significant!} (P<0 95) from the corresponding 
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indices for females born at the end of April or early May. Thus, breeding 
stock can consist of animals irrespective of llie period of their birth. Only 
their grotvlh and development neetl to be cared for. 



MAIN CAUSES FOR STERILITY AMONG FEMALE 
SILVER-BLACK FOXES 


LV Balash 

B M Zhitkov All Union Scientific Research Institute of Game Management 
and Fur Farming (VNIIOZ), Kirov 


Losses due to sterility among female silver black foxes on fur farms are 
significant On farms of the consumer cooperatives, the number of sterile 
females vanes from 10 to 13% in dilfercnt years As a result, these coopera 
lives lose about 20 000 cubs annually At the prevailing average realization 
pnees, the industry loses fur costing over 1 5 million rubles a year The 
control of stenhty among females is thus of vital importance for increasing 
the yield of cubs and, m the ultimate analj^is, for enhancing the profitability 
of fox breeding 

The object of the present mvcstigatton is to establish the mam factors 
responsible for stenhty among female silver black foxes The relationship 
between the stenhty of females and their age, mating periods, intervals 
between mating and the litter size from which the mothers came, were 
established from data of the Kretmgsk fur farm (Lithuanian Soviet Socialist 
Republic) and the Vyatka (Kirov region) fur farm In 1975, a special 
expenment was earned out on the Vyatka fur farm to establish the possibility 
of obtaining olTspnng from stenlc females The following conclusions have 
been established on the basis of these studies 

The maximum incidence of stenhty is among female silver black foxes 
mating at the beginning or end of heat Among female mating once, the 
number of stenlc ones is significantly more than among females which have 
mated wth the same male on the second or the third day after the first 
mating The maximum percentage of stenlc females is seen among >oung 
animals 

The fertiht) of females m the year following the stenle year shows no 
sigmficant dincrcncc from that of their sisters which littered normally every 
year Stenhty is encountered more often (P>0 99} among females coming 
from small litters (three or four kittens), than among females coming from 
large Inters (six to eight cubs) 



EFFECT OF SOME FACTORS ON THE BREEDING 
C\PACITY or CAPTIVE BLUE FOXES 


MF Bedash 

Kirovsk Agricultural Institute 


One of the mam factors affecting the profitability of blue fox farming is 
their breeding ability, tvluch in turn depends on the feeding, living condi- 
tions, pedigree level, period of mating of females and their subsequent 
mating, number of matings, age, and other factors 

There are different opinions in literature regarding the influence of the 
mating system on fertility among blue vixen According to the data of 
I D Starkov (1940) and E D Il’ina (1952), an increase in the number of 
matings promotes increased female fertility According to the data given 
by E V Ivanter (1971), however, increasing the number of matings docs 
not indicate increased Fertility, but only a reduction m the number of stenlc 
females 

The author therefore carried out an investigation on the Vyatka fur 
farm in the Kirov region to study the reproducuon rate of blue vixen in 
relation to their age and mating system Tlie following conclusions emerged 
from this investigation 

The reproductive capacity of blue vixen is highest at the age of two to 
five years Best litter sizes are recorded by the females mating between 
Marcli 1 and 30 Females mating after March 30 yield very poor htters 
(P>099) The yield from females mating two or three times with the same 
male is higher (P > 0 99) than from females mating only once The htter 
size IS directly proportional to the penod of matings of the females Best 
results are recorded by tlie second mating of females on the day follo^vmg 
the first mating Then, the yield of kittens is higher (P>0 99) than on their 
mating tuo or three da>s or more later 



crrncT or goxadotropic hormonds ox the 

REPRODUCTIVE I UXCl lOX OP BLUE I OXFS 


A ^ Btrdov 

D Zhitkov AH Union Sorntiftc Research Imtitulc of Game Management 
ami Fur Farming (VNIIOZ) Kiro\ 

PI Shntahv 

\>tmnar> Academy, Nfotcou 


At present, \anous biologically active substances arc widely used to 
enhance the fertility of farm animals In animal breeding hormonal pre- 
parations such as the serum and blood of pregnant mares, gonadotropic 
liormoncs and others, arc used Gonadotropic hormones stimulate the 
functioning of the gonads, cause the formation of additional follicles and 
stimulate the stages of the estrous cycle in some forms of stenhty Much 
success has been achieved in recent years m animal breeding, especially in 
the breeding of pigs and sheep 

Unfortunately, so far, there u little information regarding the influence 
of such preparations on the reproductive rate of fur-bearing animals It 
has therefore been resolved to study the cflcct of gonadotropic hormones 
on the reproductive function of fur bearing animals 

The cxpenmental VNork was earned out on the Vyatka fur farm In 
order to determine the effect of the hormone on blue foxes, and the effec 
tiv eness of different doses of the preparation, fiv e groups of five females each 
were formed, corresponding to tlie dosages of the preparation tested (230, 
150, 100 and 50 units of the hormone) The fifth group served as the control 
The test animals in each group were chosen taking into consideration their 
estrous cycle The hormone was administered simultaneously to all of the 
animals The litter sizes of test and control females are shown in Table 1 
It can be seen from the Table that the dosages of 150 and 250 units arc 
the most effective The yield of young ones per female is greater in these 
groups than in the control group A dosage of 50 units is less effective 

The females were allowed to mate starting on the third or fourth day 
after the administration of this preparation Some 65-70% of the females 
mated between the sixth and the tenth day The number of females mating 
decreased significantly after flic tenth day, and ceased altogetJier after the 
15th to 20th day 

The time of admimstration of the preparation relative to the stage of 
reproduction is extremely important When the estrous cycle has ceased or 
is on the wane, successful mating of the female is difficult and cannot be 
guaranteed In such cases, the method of hormone administration should 
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Table 1. Utter sires of test females 


Animal 1 

group j 

No of 1 

animals | 

t 

Dosage of 1 
preparation, < 
units 1 

1 

No of cubs 
bom 1 

1 

No of j 

surviving j 

cubs ( 

1 

Percentage j 

1 

No of dead 1 
cubs 1 

Percentage | 

^1 ^ 
eS'sI 

Surviving j 
cubs per i 

female | 

I 

5 

250 

52 

45 

66 5 

7 

13 5 

104 

9 

II 

5 

150 

49 

44 

90 

5 

10 

10 

9 

III 

5 

100 

49 

39 

80 

10 

20 

10 

8 

IV 

5 

50 

38 

32 

84 

6 

16 

76 

64 

V 

5 

control 

40 

33 

82 5 

7 

175 

8 

64 


be changed by altenng the dosage of the preparation, the number of ad- 
ministrations and the interval between two administrations 



THE USE or GONADOTROPIC HORMONES FOR 
ACTIVATING SEXUAL PROCESSES IN BLUE 
AND SILVER-BLACK FOXES 


>1 Z Berdov 

B M Zhitkov Al! Union Scientiiic Research Institute of Game Management 
and Fur Fanning (VNIIOZ) Kirov 

M V Ladjgtn 
k’yatka Fur Fantj Kirov 
PI Shatidov 

Veterinary Academy >rc«cow 


In animal breeding practice, there are many instances when outvvardlj 
healthy females do not show any signs of male receptivir> m spite of satisfac- 
tory feeding and living conditions Cltmcall>, this is manifested in the 
absence of signs of the estrous c) cle Tliese phenomena are noticed not onij 
in the young, but also the older females, which have littered many tunes 
before A vixen in this condition shuns the approaching male and, as ex- 
penence has shown, if a stimulating preparation is not administered to her, 
she remains stenle without signs of heat until the end of the calendar penods 
for heat The percentage of single females remains high 

In 1973 and 1976, the authors earned out tests with gonadotropic hor- 
mones in order to stimulate the sexual function Females with disturbed 
sexual function were divided into two groups One of them consisted of 
ammals which had littered in previous years This group was subdivided 
into two groups The first subgroup consisted of females in which the delay 
in the onset of heat relative to the penod of mating in the previous year did 
not exceed two weeks The second subgroup covered females in which this 
delay was two to four weeks Females with the same dela) in heat formed 
the controls The second group of test females was comprised of young 
ammals, which were again divided into two subgroups The first subgroup 
consisted of females in which signs of heat were tolall> absent, while the 
second subgroup consisted of females with a sluggish estrous cycle 

Smtable schemes were drawn up to treat the experimental groups of 
ammals with gonadotropic hormones In all, 172 females were used m the 
test. These included 34 silver black foxes and 138 blue foxes Of the 34 
silver black foxes, 32 females mated and 21 of them littered to >ncld a total 
of 1 10 cubs Thus, the average yield per Iittenng female worked out to 5 2 
cubs Not one female from among the three controls whelped 

or the 138 blue vixens treated with gonadotropic hormones, 98 littered 
well which works out to 71% The females which did not whelp numbered 
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40 , 1 e , 29% Of the 10 controls, only two females Uttered, i e , 20% The 
98 httenng females gave birth to 997 young ones, i e , 10 6 per female Of 
the young ones born, 949 survived, i e , 9 7 young ones per female The 
two control females produced 11 young ones and of tliese three died 

Thus, administration of gonadotropic hormones to blue and silver black 
vixen during the period of heat reduced the number of stenie animals, 
and also increased the yield of young ones per littering female 



A NEW METHOD FOR INDUCING THE 
ESTROUS CYCLE IN MINK 


V C Bemalsku 

Institute of FurFamung and Rabbit Breedmgt Udcl zia>'a 


Investigations (Bematsku and Nosova, !972) hav e rev ealed that ovulation 
occurs in allfemaleimnJcs which mated two daj-s consecutively at the optimum 
period of heat (March 9-1 1 ) 

After the first period of mating, ovulation occurred m 9 2o ± 0 76 of the 
foUicles and after the second in 8 05 ±0 5 of the folhcles 

Considermg that over 90% of the fertilized ova died after the mating of 
the females m the later period of heat, the possibility was considered of 
limitmg the mating in minks to one cycle (one or two consecutive days) 
Tests earned out on 184 females at the Kostromsk and Rcchnaya fur farms 
showed that the mating of females on two consecuuve days from March 
10-15 (m only one estrous cycle) reduced fertilization As a result, the 
yield of kittens per female in the group decreased by 0 7 to 0 8 This situa- 
tion can be explained by detenoration of the ov a m a group of females due 
to the time of mating or the inadequate secreuon of progesterone by the 
corpiis luieum (yellow bodies) formed after a single ovulation 

In order to venfy these assumptions, numerous tests were earned out 
in 197o and 1976 The first ovulation was induced by injecting gonadotropic 
hormones (symthetic fatty acid or chonogonin) Starting on the seventh 
day after the injection, the females began mating vnth males for one day 
or on two consecutive days Test and control groups (mating two or three 
times dunng heat) were composed of females of the same Utter Females 
of the same ongm were mated wttli Ute same males Fertilization of the 
test females vv-as in no way mrcnor to that of the controls (96 0-9B2 
versus 99 5-96 0 in the controb) In Uie test group (administered chono 
gonm), as a result of increased fertility, the yield of kittens increased signi- 
ficantly (5 4±0 43 and J 91 iO 23 against 4 46i0 55 and 5 37:5:0 29 lor 
the controb) 

Tins method of inducing heat encourages polygamy among males by 
nearly twofold, controls the onset of heat in the females and significanilv 
reduces the labor required dunng ihc penod of Jicat 



EFFECT OF ULTRAVIOLET IRRADIATION 
ON THE REPRODUCTIVE CAPACITY 
OF FEMALE BLUE FOXES 


GJ. Blokhin 

K.A Timiryazev’s Agricultural Academy, Moscow 

Work on the irradiation of female blue foxes was carried out between 
1975 and 1976 on the Fur’evsk fur farm in Kaliningrad district. 

In 1975j t\vo groups of females (testand control) were formed, eacli consist- 
ing of 29 animals selected on the principle of analogues. The animals were 
kept under identical living and feeding conditions. 

Irradiation was carried out behveen Januar)' 28 and the time of laying 
using PRK-2M lamps. The females were accustomed to irradiation gradual- 
ly. On the first day, the exposure was one-eighth of the dose, on tlie 
second one-fourth, on the third one-half and from the fourth day the full 
dose was given. When computing the irradiation dose, voltage variations 
of i 10% in the network, the age of lamps at the time of use and also the 
percentage of ultraviolet radiation reflected by the grid of the pen (15%) 
were taken into consideration. The lamps svere placed on die roof of the pen 
90 cm from the floor and 60-70cm from the back of the animal being e.xposcd. 
A single dose ^vas 300 mer (millicquivalents of ronfgen) hr/sq.m. The total 
dose for the entire period of irradiation was 26,000 mcr-hr/sq.m. Only 
females of the test group >\Trc exposed. 

The mean date of mating (in March) svas 21.0 in the test group and 
22.8 in the control. The duration of gestation was the same in both groups. 

Tlie number of sterile females or females wliich suffered abortions or 
gave defective births was roughly the same in the experimental as uell as 
in the control group (four or five animals, respectively). 

Every female of the test group, whidi littered well, yielded an average 
of 1 1.4 kittens; for the control females (unirradiated) this value was 10.2. 

Tlie average UTight of kittens svas 3.6% higher in the Utter of test females 
than in the Utter of control females. 

The 1976 test comprised two groups of females (test and control), each 
containing 25 animals selected on Uie principle of analogues. Tlie living and 
feeding conditions were identical for l^tU groups. 

Tlie test group animals were irradiated between February I and the 
time of Uttering using PRK-2M lamps. Eacli lO-day period of irradiation 
^vas followed by a rest period of five day-s, the technique of irradiation 
remaining as before. A single dose was 200 mcr-hr/sq.m andthctotalirradia- 
tion for the entire period was 12,000 mcr-hr/sq.m. 
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In 1976, the cstrous cycle of test females commenced three days earlier. 
The average date of mating ^vas four days earlier (dates in March) : in the 
test group it was 24.8 and in the control group 29.1. The number of sterile 
females decreased (2 and 5, respectively). The yield per female in the test 
group was 0.7 kittens more. 

The kittens of irradiated females weighed 7.6% more than those of 
control females (123 and 114 at five days after birth). 

The weight loss of females of both groups remained the same before 
heat; the loss of weight during tlie period of gestation was 0.38 kg in the 
test females. This ^vas favorably reflected on the state of tlie females (lesser 
emaciation during lactation) and also on their milk production. 

The favorable effect of ultraviolet irradiation on t!\c organism of blue 
vixens is confirmed by the blood picture. Hemoglobin was 0,86g% more 
in the blood of irradiated females (in irradiated it u’as 13.74±0.33g% and 
in unirradiated 12.88±0.20 g%), and erythrocytes were 1.07 million/mm’ 
more (in irradiated 6.94±0.3! million and in the control 5.87^0.49 
million/mm’). The dificrence in boUi cases was significant. 

These investigations demonstrate that ultraviolet irradiation significantly 
improves the reproduction of female blue foxes. 



EVALUATION AND IMPROVEMENT OF THE 
SEX FUNCTIONS OF MALE MINKS 


A S Bogackeo and E A Nivm 
Primory c Asncultural Institute, Ussuriysk 


The development of mink breeding on a commercial scale calls for 
further improvements in the organization of several production processes, 
including reproduction A characteristic feature of minks is tliat thc> 
reproduce once a year and deficiencies dunng the course of the estrous cycle 
or laying cannot be rectified m the same year This adversely affects the 
financial and field activity of an organization 

Hence, the selecbon of males and females with normal sexual functions 
and the prediction and control of these functions arc important aspects of 
improving the reproductive indices As shown by expenence, many mink 
breeding farms have scope for improvement since ilic percentage of stenhty 
among females ranges from 5 to 20 on different farms 

One of the factors responsible for stenhty among females is Uieir mating 
with males which have impaired functioning of their sex glands The pro 
portion of such females works out to 2-3% (Johanson, 196 d and Bogaclicv, 
1973) Under much wader polygamous conditions than at present, this 
index may increase 

At present, two metliods are available for evaluating ilie sexual func- 
tioning of males the preliminary method involving the control of testicular 
development and the growth ofappendages, and the second method involv- 
ing tlic quality control of sperm 

The control of the development of testes is effected by tlie method of palpation 
of the testes and llicir appendages before rut This reveals moiphological 
defects quite accurately underdevelopment or absence of testes or appen- 
dages, tumors, injuries and so on In mink herds the absence of testes is 
encountered in roughly 2% of the males, iindcrdcvcloped testes in I 8% and 
cryptorclusm in 0 1% An abnormal morphological state of the testes is 
invariably accompanied by a disturbance m sperm formation or its release 
from the ejaculatory duct Tins mediod, wJicn usctl systematically, helps to 
cnhincc the fcrulity of females by 3 3% and tlic yacid of kittens per female 
of the mam herd by 0 1 kitten A deficiency m the method is that it does not 
lend Itself to objective evaluauon of males for their sperm quality or ihcir 
future sexual acuvaiy 

The control of sperm quolit; is effected by taking a portion of tlie seihcn 
from die vagina of females immcdntely after coitus, by means of a pippeiie, 
and examining llie sperm under a microscope Tlui is done dunng thepeno<l 
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of iieat It enables the males to be assessed rapidly for their sperm quahtj 
A drawback of the method is the impossibibty of obtaining identical portions 
of the semen of different males due to tlie peculiarities of the reproductive 
system of minks Sperm just cannot be extracted from some males though 
they reproduce normally 

In light of the above discussion, it would be lughly promising to dc\clop 
a method for evaluating males for the quality of their sperm obtained by 
means of a power«operated ejaculator With this in mind, die authors have 
designed a umvcrsal portable electrical ejaculator with changeable com- 
ponents 



THE DEVELOPMENT OF FUR FARMING IN THE YAKUT 
AUTONOMOUS SOVIET SOCIALIST REPUBLIC 
PRESENT STATE AND PROSPECTS 


Z I Bukovskaya 
Yakut State Umvenity 
R I JDonskot 

Yakut Branch, Siberia Divuion Academy ofSaences of tlieUSSR 

G K Konechnykh 

tkholboa Consumer Cooperatsve Fur Farm 
B L Markhandaev 

Mmulry of AgnculturCj Yakut Autonomous Soviet Socialut Republic 
Z A/ Ckainikova 

All Union Scientific Research Institute of Game Management and Fur Farming 


The Yakut Autonomous Soviet Socialist Republic supplies 10 million 
rubles worth of fur to the stale annually Fur farms account for 48-50% 
of this 

Silver black foxes and blue foxes are bred on the state farms of the 
Ministry of Agriculture and on the specialized Kholbos consumer cooperative 
farm While the farms of the Mimstry of Agnculturc are small, using agncuN 
tural byproducts and farm wastes, the consumer cooperative farms are 
comparatively large specialized units One of them, Pokrovsk farm, that 
raises silver-black foxes and blue foxes, produces fur valued at over a million 
rubles, which is one quarter of the dressed fur supplied by farms in the 
state 

However, the average indices of cflccuvc litter )ield and fur quabt^ 
on the state and consumer cooperative farms continue to remain low This 
situation can be explained by the smaller amount of breeding work done, 
careless checking of the feed norm requirements of fur-bcanng animals in 
different biological cycles, disturbances to die age structure of tlie herd and 
the absence of any evaluation of the breeding quality of the ammals or their 
purposeful selection 

In order to enhance tlie reproductive capacity of local siher-black and 
blue foxes and to improv e the quality of their fur, the Yakutsk farms annually 
import a laige number of juvenile bloodstock from different state breeding 
farms of the All Russian Production and ScienUfic Combine of tlie Pur 
Farming Industry, witlun the Russian Soviet Federauve Socialist Republic 

Because of significant differences m the climatic and feeding conditions, 
tlic large number of year-old females m die herd and differences m die 
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structures of Ii?iir>' pelts, tlie massive import of juvenile stock docs not liave a 
favorable effect on the qualitative indices of fur farming 

For basic improvement in the productivity of farm-bred, fur-bcanng 
animals and for enhancement of the quality and quantity of fur production, 
bloodstock should be raised regionally 

The productive indices of the large specialized PokroNsk fur farms arc 
on a par uith the indices of certain individual bloodstock breeding farms 
in the country, and hence they could be comerted into bloodstock breeding 
farms 

Tlius, bloodstock breeding work on the Pokrovsk farm should be aimed 
at raising juvenile silvcr-black and blue foxes with lugh breeding and 
productive qualities, that are adapted to the local environmental conditions 
Further development of fur farming on the commercial farms of tlic Republic 
should aim at a great concentration of these juveniles, improved orgamzauon 
of their feed base, strict adherence to the principles of breeding work and 
greater attention by senior zoological and vetennar)' specialists and farm 
directors to this branch of the economy. 



RELATIONSHIP BETWEEN MORPHOLOGICAL 
INDICES AND THE CONDITION OF THE 
PELTS OF BLUE FOXES IN RELATION 
TO THEIR SIZE AND FATTENING 
BEFORE SLAUGHTER 


LM Valtmaiii I Syrmkov, jV A Pelrova^ 

E S Apollonova and A F Semenoia 
Institute of Fur Farming and Rabbit Breeding Udcl naya 


From 1974 to 1976, studies were ctmed out on tlie Roshchinsk state 
fur farm on the relationship between live weight, body length, and fatness 
of blue foxes and the size and qiiahty of the pelts obtained from them In 
terms of each of these indices, the animals were subdivided into three cate 
gones The indices of animals with moderately developed characteristics 
were within the range M±03b while those of large and small ones were 
greater than M+0 5b or less than M— 0 5b 

A systematic association was established betNveen the body length, live 
weight and fatness of the animals and the size of their pelts Tiie length 
and area of the pelts of large animals were sigmfic'intly greater than those 
of the smaller ones Blue foxes of average size occupied an intermediary 
position m tius regard 

Results of pelt grading demonstrated tliat larger pelts were obtained from 
the much larger and better fed animals The percentage of normal pelts was 
losver among those obtained from kittens with a smaller body length A 
reverse relationship was noticed between bve weight and fattening Tlte 
lower the weight or fattening, the greater was tlie percentage of defect free 
pelts The most widespread defects were scratches and abrasions on the 
skull and these iverc seen more often on the pelts of large ammals 

The effect of selection on the strength and quality of blue fox pelts ivas 
studied For tlus samples of skin with the hair were investigated These 
samples were draivn from blue fox of the second generation of breeding ivitli 
large and small body Icngtlis 

Large and small blue foxes showed no sigmficant differences in the 
density of top hair and underfur No sigmhcant differences were observed 
also in the quality of top hair and underfur in the tufts, the number of tufts 
in a group and the number of top hairs and underfurs m a group 

The thickness of the guard hair w as sigmficantly greater m large animals 
than in small ones A significant difference has been noticed in the thickness 
of underfur of females while there was no such difference m the underfur 
of males 
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ihc underfur »s much longer in lai^c blue foxes than in small ones Tlic 
length of guard Inir is significantly longer m large females while only a 
tendency toward elongation of the guard hair is noticed in males as a result 
of their fattening 


Cdnclujtons 

1 The fattening of blue foxes helps jicld pelts of largci size Ho\\c\cr, 
the pelts of extremely fat animab arc characterized bj numerous defects, 
pnmanly scratches and abrasions on the skull 

2 Selection of blue foxes for fattening, based on tlicir body length in the 
first stages, does not result in thinning of their hair coat On tiie other hand 
the hairs tend to become longer and thicker 



MORPHOLOGICAL AND HISTOCHEMICAL 
INVESTIGATIONS OF THE BLOOD 
OF BLUE FOXES AND MINKS 


Varfolomteva^ :ZSk Akhnelgareeva and RT Rajikova 
BashLir Agricultural Institute, Ufa 


The object of the present in\ cstigation is a morphological and histochc- 
mical study of the blood of blue foxes and minks at the time of their slaughter, 
since such data are not available in literature 

The blood of 50 blue foxes and 53 minks m the age group of seven to 
eight months was used for the investigations starting m December 1974 
and in 1975 

Blood smears were stained by the Romanovsbi-Giemsa, May-Grhnwald 
and Papenheim methods RNA in the blood was identified by the Brash 
method Blood leukocytes were also studied The macro- and micro-elements 
were determined m the whole blood by chemical methods 

Among the macro elements calaum, phosphorus, iron, potassium and 
sodium were identified, while among the micro-elements copper, manganese. 
Zinc and cobalt were identified 

Morphological mvesugations established that the blood of blue foxes 
and minks aged seven to eight months possessed a lymphocytic profile Tlie 
blood of blue foxes contained lymphocytes 53 3%, monocytes 7 1, neutro- 
phils 36 4, eosinopluls 2 2 and basophils 1 % The blood of minks contained 
lymphocytes 58 1%, monocytes 6 6, neutropluls 31 1, eosinophils 2 7, and 
basopluls 1 5% 

Granulocytes in blue foxes and minks had a Iiighly lobed nucleus, espe- 
cially the neutrophils and eosinophils In the blood ofblue foxes, the average 
number of lobes in the nucleus of neutrophils was six and the maximum 
nine, while in the eosinophils the nucleus was usually divided into four lobes 
and Its maximum was seven 

In the neutrophils of mink blood, the average number of lobes in die 
nucleus ivas seven, with a maximum of 14, and in tlic eosinophils the 
average was six and the maximum 1 1 The nucleus of basophils in foxes and 
minks had two to three, sometimes four lobes The neutropluls and cosino- 
pluls of mink blood had a more highly lobed nucleus 

Histochcmical studies estabUshed that the cytoplasm of lymphocytes 
and monocytes \\ras more pyroninophilic than that of granulocytes 

A lugh content of macro- and micro elements was obserx ed in tlie blood 
ofblue foxes and minks 

Tlie macro elements present in the blood (m mg %) were calcium in 
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blue foxes 9 4, in mml«^ IS I , phosphorus in foxes 36 6, m minks 41 1 , iron 
m foxes 50 4, in minks 48 7, sodium in foxes 270 0, in minks 36 t 0 and 
poiassuim in foxes 142 0, in minks 182 0 

The micro elements in the blood (in //g %) were copper in blue foxes 
0 15, m minks 0 30, zinc in foxes 050, m minks 0 70, cobalt m foxes 2 I, in 
minks 3 8 and manganese in foxes 2 6, in minks 3 6 

The above data show that the blood of minks contains more macro- as 
svcll as micro elements than that of blue foxes Tins is csadcntlj associated 
svith the metabolic activities of the animals under study 



CHANGES IN THE SIZE OE MINK PELTS 
DURING PRELIMINARY TREATMENT 
AND DRESSING 


V E Vorontn, G A/ Egorktna and JV I Symxkov 
InstJhitc of Fur Farming and Rabbit Breeding Udel naya 


Studies on the changes in the size of mink pelts during preliminary treat- 
ment and dressing have been earned out on the experimental farm of the 
NIIPZK during the slaughtering season 

Results of the measurement of length, width and aica of the pelts of male 
and female minks at the stage of preliminary treatment, after a tuo-month 
storage of freshly dned pelts and after their dressing, have been analyzed 
For experimental purposes the carcasses with their pelts were taken and 
their length and ividth from behind the shoulders measured Skinning and 
degreasing of the pelts ^vere carried out manually Male pelts were straight- 
ened on a No 0 roller and female pelts on a No 2 roller Temperature and 
humidity of all the buildings were measured by a thermometer and a ps>- 
chrometer The pelts were rolled m wooden drums I 6 m in diameter rotat- 
ing at 18 revoluuons per minute, without any warming of the fillings 

Investigations showed that the length of the pelts of female and male 
minks increased during the processing stages, reaclung i maximum after 
straightening Compared with the carcasses, the length of male pelts rose 
by 60 5% and that of female pelts by 47 6% After rolling on the flesh and 
hair side, the pelt undenvent a shnnkage of 4 5% m the case of males and 
1 9% m the case of females in companson with the dried skins Tlie storage 
of freshly dried pelts for two months led to their shnnkage by 2 4 cm (3 6%) 
m the case of males and by 3 3 cm (5 8%) in the case of females The dressed 
pelts undenvent a shnnkage of 9 5 cm (14 6%) in the case of males and 
8 2 cm (15 2%) m the case of females in companson \Mth the freshly dned 
ones 

After a two-month storage freshly dned pelts of males recorded a width 
reduction ofO 6 cm (4 1%) and an area shnnkage of 72 cm* (7 4%) The 
pelts of females correspondinglj shrank by 1 cm (7 2%) and 92 cm* (II 8%) 
Compared with freshly dned pelts, after dressing the semifinished pro- 
ducts, the width and area of female pelts decreased by 0 4 cm (3 1%) and 
120 cm* (17 4%) while the male pelts enlarged m width by 0 9 cm (6 5%) 
and shrank in area by 62 cm* (6 9%) 

The area of pelts on the carcasses, compared with the freshly dned ones, 
ivas 132 cm> (12 8%) more in miles and 96 cm' (12 2%) more in rcmilw 
The semifinished product showed the least surface area 
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Conclusions 

1. During preliminary treatment and dressing mink pelts V’aty consi- 
derably in tlieir length, reaching a maximum on the straighteners but later 
they sufTer shrinkage during rolling, storage and dressing into scmifinishetl 
products. 

2. The pelt area is signiFieantly less in the freshly dried form tlian on 
the carcass. 

3. The technology of dressing results in shrinkage of mink pelts along 
their length and in area in comparison with raw pelts. 



FREEZING OF NONDEGREASED BLUE FOX PELTS 


V E Vorontn and JST / SyrmKov 
Institute of nir Farming and Rabbit Breeding Udel naya 


Work on the freezing of nondegrcascd blue fox pelts was earned out on 
the NIIP2K experimental farm and on the Timokhovsk state fur farm 
during the peak slaughtering seasons of 1974 and 1975 

Test and control pelts were selected based on the pnnciple of analogues 
taking into consideration their ongin, live weight, body length and the quality 
of fur of the animals 

Control pelts were not subjected to the freezing process Test pelts were 
frozen at temperatures of - 10 to — 12, — 13 to — 15 and - 20®C Rapidly 
frozen pelts with the flesh or hair outward were placed within one day on 
three shelved, wooden racks Later,half of thepelts were packed in polyethy- 
lene bags and the rest stored m a refrigerator without bags All of the test 
pelts were placed tn cold storage for 20 days Later they were removed, 
thawed at room temperature in the same manner as the control hides and 
subjected to further preliminary treatment according to the current direc- 
tions for preliminary treatment of the pelts of fur bearing animals on fur 
farms (1971) 

Investigations showed that the lest pelts in the freshly dried and dressed 
forms were not inferior to the control pelts m size The defects seen on the 
pelts were not related to the temperature, time or method of freezing 

Physical, mechanical, chemical and histological indices showed no 
significant differences bctiveen test and control pelts 

The distnbution of test and control pelts into groups according to the 
types of defects ivas roughly the same 

The freezing of steamed, nongreased blue fox pelts would be economically 
advantageous to fur farmers It helps avoid delays in the handling of animals 
during the slaughtering period and thus reduces feed consumption as well as 
defects m the pelts 

In 197o and 1976, 2,500 blue fox pelts were frozen annually for up to 
t\so weeks in a cold storage on the NIIP2K test farm This realized a 
savings of about 5,000 rubles a year Moreover, the working day of the 
labor engaged in the preliminary treatment of pelts became better regu- 
lated 


Coaelustons 

Freezing nongreased, blue ro\ pelB at a tempemturc of - 10 to -20"C 
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1) did not lead to loss of size or pelt quality in the raw and semifinished 
forms; 

2) helped reduce the maintenance time of the animals during the period 
of their slaughtering and thus efTcctcd savings by reducing the expense of 
feeding the animals and by decreasing pelt defects. 



SOME OBSERVATIONS ON CA.PTIVE MINKS RELEASED 
FOR THE PURPOSE OF INTRODUCING THEM 
INTO THE LOCAL BIOCOENOSIS 


laN Vorontsov 

Administrauon of Game Management, TyumensL Execuuve Committee of 
the District Gounal of Worken’ Deputies 


In 1975, tJie Tjumensk admimstrition of game management and farm 
ing, m accordance wth the plan for biotcchmcal measures, uas to release 
American minks into the farmland along the S>n Ri\cr m the Pohr Urals 
for purposes of acclimatizing them Toward this objective, in iJie middle 
of June 1975, 200 standard minks aged one to two years were brought to 
the Gorky state farm located 200 km awaj from the site of actual release 
Three males and one female penshed during transport 

On release, an overwhelming majontj of the ammils immcdiatcl) left 
the transport cages and set out toward water Many of the tiny 'inimals 
tried to bathe right there The females were more ictise than the 
males 

Tile more domesticated minks approiched man iv-iih confidence and 
did not turn away svhen the men approached the cages The released minks 
were under observation for three weeks and fresh fecil supplements were 
added c\ciy one or two da)'s 

Fish and the Mscera of waterfowl were gi\ cn as feed supplements Minks 
took to extremely diverse types of feed — gniel with meat, cake and especially 
dried egg powder and butter The animals completely consumctl the feed 
supplements throughout the penod of obscrv'alion Simultaneously, they 
began to drink water independently The excrements of uny ■mimals 8-10 
diys after birth (31 s'tmpics) ivcrc coJIectccI from the transport cages In 
these were found the remains of extremely diverse natural feeds immmili 
32 times, fish 21 times, birds 18 times, insects 17 times, ampluhnns (tadpoles) 
15 times, reptiles (lizards) once, invertebrates (caddis flics) once, vnd 
exclusively the remains of supplements twice 

A study of the data collected showed tint, in all cases, the minks simul- 
taneously consumed several types of feeds 

On analy-zing the feed components according to type, it was found that 
the remains of mammals were encountered eight times, birds three iiniw. 
fish once and insects once W’itlun two weeks after release, it waw frcquctitly 
noticed that the minks were extracting feed from the water 

In the opinion oftlie auUior, the released minks should not be given J 
supplements for longer than two or three weeks, since they begin to g 



used to a regular supplementary feed and do not attempt to secure food by 
themselves 

Within tivo or three days after release, most of the animals had made 
themselves comfortable in different types of hideouts Though manj of 
them come out regularly for their feed, they were found around the pen less 
frequently each day. One mink did not use tlie feed supplement at all 

Tliree or four days after release, a mink was noticed floating on the Syn 
River and swimming on the lake a few kilometers away from the site of 
release Ten to twelve days later mink tracks were found 3 or 4 km away 
from the site of their release Not a single instance of the death of these minks 
ivas noticed within three ^veeks of observations 

Concbmons 

1 The release of minks in the Pol'ir Urals was successful Within tlie 
first few days of their independent living, the minks began to scatter and 
colonize the area They learned to secure diverse types of feed and search 
out and use natural hideouts 

2 Dunng transport, the cages connming minks should be protected from 
the direct rays of tlie sun 

3 The minks released should not be given feed supplements for more 
than two or three weeks and the amount of supplemental^ feed should be 
gradinlly reduced 



EXPERIENCE IN CAPTIVE BREEDING OF THE 
KAMCHATKA RED FOX 


A I Vokhmyamn 

n M Zlullov All Union Saent lie Research Institute of Game Management 
and Fur Farming (VNIIOZ) Kirov 


In 1972, the laboratory for breeding fur bearing animals at the ^^IIOZ 
undertook work on farming the Kamchatka red fox 

Young Kamchatka red foxes (26 animals) caught by the author in the 
Kamchatka region and silver black Ibxes caught liy the Vyatka fur farm 
of the VNIIOZ served as the breeding stock 

Red Kamchatka foxes were bred in pure form, or red cubs were obtained 
from hybrid red females, which had been mated with wild Kamchatka red 
males 

As a result of the mating of Kamchatka red males (tsild) with silver- 
black females Utters were obtained consisting wholly of red cubs as well as 
Utters which, along svith red hybrids, also contained northern Siberian gray 
foxes The color mhentance pattern of the Jiair coat detected pointed to a 
genetic diversity of the herd of silver black foxes on the Vyatka fur farm 
Following four years of experiments on the farm breeding of Kamchatka 
red foxes at the Vyatka farm by January I, 1977, the stock had grmvn into 
81 red females and 29 red males Ninety four red foxes were given for breed 
mg to the Sokal sk fur farm of the Ukrainian consumer cooperative and 267 
animals were killed and the pelts given for aucUon at Leningrad In the 
January 1976 auctions, the best of the Kamchatka red fox pelts produced on 
the Vyatka fur farm were sold for 300 dollars each 

During the penod of investigation (1973-1976), 638 red Kamchatka and 
nordhem Siberian gray ibxw were (A?t3iJie6 and reared 

The results achieved by the Vyatka and Sokal sk fur farms point to 
the possibility of successfully reanng Kamchatka red foxes on the other 
consumer cooperative farms as well 



CHANGES IN THE LIVE WEIGHT OF HYBRID 
FOXES WITH AGE 


A I Vohkm^amn 

B M Zhitkov All Union Scientific Research Institute of Game Management 
and Fur Farming (VNIIOZ) Kirov 


Many scientists and field workers ha\e studied growth problems among 
animals 

A study of the growth patterns and the rearing of hybrid animak is of 
immense practical importance By knowing growth patterns, the maximum 
body size can be aciueved and the productivity of animals enhanced 

Unfortunately, however, data are not available in literature concerning 
the growth and development of young liybnd foxes It would therefore be 
of interest to study the growth processes of first generation hybrids obtained 
by crossing Kamchatka male red foxes >vith silver black vixens and thus 
identify the most intense growth period 

A study of the general pnnaples ofpostembry onic growth of first genera 
tion hybrids was earned out on the Vyatka fur farm of the VNIIOZ in 1973 
and 1974 The growth of the animals was studied by companng the results 
of linear, bulk and weight measurements 

^Vllcn bom the hybnd kittens were, as a rule, larger, more energetic and 
more active than the siUer black kittens The males at birili weighed an 
a\crage of I36±4 2 g and the females I32±2 0 g, i e the weight difiercncc 
between kittens of the tivo sexes was insignificant The weight variations 

ranged from 10a to 150 g Tins was charactcnsuc of females as well as males 

and persisted until the adult stage By 10 days of age, the weight o itlcns 
(males and females) had doubled, by one montli it had risen 7 j umes and 
by three monllis 26 times in females and 29 times in males By six inont is 
of age, die weight of females had nsen 43 umes and males 49 times in com 
panson with tlicir rcspccluc weights at birth 

Tlic absolute growth rate of liybnd juxenilcs x'anetl in a fix pattern 
for most of the fann bred, fur bcanng animals under study I ly bnd ju\ cmlcs 
cxpcncnccd their most rapid growth dimng fint three months In the int 
month the relaus-c mean monthly \%cight increment was the same m fema cs 
and males atl49Bj®o. but later the females gresv less rapidly tJian Uie 
males , 

In the first ten days the absolute mean daiK wcii?!it gam of ferinlrs 
a\eraged 16 7g and of males 16 9 g, in die second ten-day penwl the wnt-ht 
gun tneteased m females to 27 9 g and in males to 20 9 g \ nsc in the mean 
daily increment was noticed up to Uiree months of age, but later t us ini cx 
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feU. The level of absolute increment was luglier in tlic males tlian in the 
females. 

On November 1, the hybrids diflcred from silver-black foxes in their 
much larger size; the males weighed an average of 6,495 i 200 g and females 
5,474 ± 100 g. The trunk lengllis were correspondingly 74i 1.0 and 69i0.7 
cm. 

Hybrid females and male showxd more significant weight difiercnccs 
(PssO.90 and P>0.99) than tliosc of silver-black foxes. 

With respect to linear ciianges, significant difiercnccs were noticed in Uic 
body Icngtli of males (P>0.95) in favor of hybrids, while no such dificrcncc 
could be seen in die females (P<0.90). In the girth behind tfic shoulders 
and the length of posterior extremities, a significant dificrcncc was noticed 
(P>0.95 and P>0.99) in favor ofhybrid females. 

Thus, preliminary experiments in the study of tlic growth of first-genera- 
tion hybrids lead to the conclusion that the svild red Kamcliatka fox has a 
positive influence on the growdi and body size of the hybrids. 

The study of the growdi of Iiybrids of subsequent generations forms the 
subject of furtlicr investigations. 



INCREASE IN THE WEIGHT OE THE LIVER 01 
SILVER-BLACK FOXES DURING PREGNANCY 
AND LACTATION 


L A Garmaeva 

East Siberian Technological Institute, Ulan Uclc 


This paper presents some of the growth characteristics of the livei of 
silver-black foxes during pregnancy and the early postnatal period 

Nine fetuses, 10 newborns, 36 kittens up to one month of age and 5 
kittens five montlis of age tvere investigated The specimens tvere collected 
from the ZabaikaPsk fur farm in the Buryatsk Autonomous Soviet Socialist 
Republic, using animals ^vhlch had been killed or \vhich had died for reasons 
not assoaated with diseases of the internal organs 

The weight of the liver m the fetuses and kittens varied significantly the 
absolute weight of the hver during the gestation as well as tlie postutenne 
growth periods of silvcr-black foxes increased nonuniformly Thus, in tlie 
fetuses which had developed for 25-33 days the liver weight rose by 1 4 
times and for 35 to 45 days by 2 9 times By the time of birth, the bulk 
increase m the Uver had slowed doivn, i c , by that time, the weight of the 
organ had nsen by only I 3 times From birth to Uie fifth da>, the increase 
in the hver weight of the kittens was very slow A rapid increase m liver 
''•eight took place up to the tenth day Later, from the 10th to the 15tli diy, 
the weight nse somewhat slowed At the same time, from the 15Ui to tlie 
20th day, tlie absolute weight of the liver rose slnrply from 5 26 g to 1 1 80 g, 

1 c , by 2 1 times 

The growth of liver lobes dunng die mvcsugilion period processed 
nonumformly , in the 25-day-old fetus, the absolute weight of the right lobe 
of the h\er was more than tliat of the left lobe From 25 to 35 days, the 
"eight of the left lobe rose by I 6 times and the right lobe by 1 2 umes 
Later, by Uie 45th day of fetal growth, the absolute vscight of the right lobe 
rose far more rapidly than tlic left lobe By the time of birth, the weight 
increase m the hver lobes was proceeding at a fairly even tempo Later, tip 
to tile first 10 days of postutenne growtli, the w eight nsc of the nglit lobe of 
the hverm cubs was again more rapid than that oftlie left lobe By the Ijtlidny 
die intensity of liver growth v*ancd sometimes the left lobe and sometimes 
the nght lobe grew more rapidly An equal increase in the absolute weight 
of the hver lobes sets m only by the 33Ui day of die fetus and by 30 days 
ofagem kittens 

I rum a companson of the waght increases of body and liv cr, it can be 
seen dm, with age, die rclativx weight of the liver decreases 
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During the gestation period tlic rclati\’C weight of the liver continuously 
decreased from 11.4% in 25-day‘o!d fetuses to 3.8% in newborn kittens. It 
then rose svith wide fluctuations to 5.4% in 20-day*old kittens. Subsequently, 
the relative weight of the liver gradually decreased to 3.5% in 30'day*old 
Idttcns. It is significant that in fivc-month-old silver*black foxes, liver weight 
was only 3.2% of body weight. 



NIALE AND FEMALE MORTALITY IN LITTERS 
OF AMERICAN MINKS 


jV V Grakova and JS A'’ Grakov 

B M ZIutkov All Union Saentific Research Institute of Game Management 
and Fur Farming (VNII02) Kirov 


It JS uell known that males predominate in the litters of American minks 
According to the data of N V Grakova (1974), 50 93 ± 1 19 to52 66±l 77% 
of newborn kittens of standard colored parents were male It is highly pro 
ttable to produce more males as their pelts are larger and better pneed A 
certain number of kittens are stillborn and some very weak ones perish in 
t le first few days after birth We calculated the sex composition of stillborn 
itens or those that had died in the first few days after birth on the Vyatka 
u^r farm, based on the data collected by a single bngade (farm umt) All 
o the kittens bom were taken into consideration and the sex of the majority 
In all, 8,480 kittens were produced, including 629 
Lo stillborn Of the latter, the sex was determined for 499 kittens 248 
(49 7±2 22%) ivcrc miles and 2ol (50 3±2 22%) females 

Furthermore, the sex of 49a kittens winch had died before registration 
"as determined These were mainly weak individuals which had died due 
to natural causes This did not include one kitten lost for unknown reasons 
or those bitten to death by the females Among the dead, males predo- 
tninatcd (35 0±2 21%) Though the diflcrcncc m tlie sex ratio between 
>0 stillborn and the dead kittens is statistically insignificant (f“ I 7), the 
end of morialiiy changes with sex is quite significant and can hardly be 
regarded as random I or example, tlic whole sample (including stillboms) 
comisted of 51 3±062% males Tlic dead kittens included 3 7% more 

rnalcs(tai5j Thus nunklitlcrssliowcda tendency towardthepredommant 

catli of males postmtally Dunne pregnanev and birth, on the other hand, 

*"ore females died 

*Dic data on tlic relationship bcnsccn the number of stillboms and the 
size arc of interest (1 able 1) 

From the data presented in the tabic, no direct rclauomhip can be seen 
ciwccn the number of stiilbom kittens and the litter sire a high niortaht) 
ivas noticed in large as wxll ns small lillcrs Hie lowest numlicr of 
sulllioms was m litters consisting of six or sc^’cn kittens Esadcnily, this is 
t le optimum litter size for Aniencan minks of standard color 

Tliesc data suggest a s>a) ofrctluctng prenatal mortality among kitten* 
n particular, it would be acUaintagcous to form herds wath animal* which 
"e 3 fertility of fixT to nine kittens, and pntnanb female* littering six or 
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Tsbl« 1. Number of Idttens atiUbora to femsles of cUfferent fertility rates 


No. of luttem m the httcr 

No of females 

Total No of kittens 


Stilibirlfu 

1 

32 

32 

No 

7 

% (Mim) 

219±7 3 

2 

4t 

88 

II 

12 5±3 52 

3 

54 

162 

19 

11 7±2 44 

4 

86 

344 

29 

04±!5 

5 

IG6 

830 

66 

0 0±094 

6 

265 

1,590 

63 

4 0±0 49 

7 

277 

1,939 

120 

6 2±0 55 

a 

209 

1,672 

141 

8 4i0C0 

9 

105 

945 

75 

8 0±0 80 

10 

50 

500 

52 

I0 4±I.3C 

11 

21 

241 

32 

13 2±2 17 

12 

8 

96 

11 

I1J±3 43 

13 

1 

13 

— 

— 

14 

2 

28 

3 

107i584 


seven kittens Taking tnto comtderation the Ingh mortaljt> of males m the 
first few days after birUi, the males and females should be weaned separate!) 
and placed under good foster mothers Many cxpcnmenis need to be earned 
out, liowcvcr, before recommending the optimum norms for such a transfer 
of kittens of dificrent sexes to foster mothers. 




POSSIBILITIES FOR USING CONTACTLESS (AURAL) 
RECORDING OF THE PHYSIOLOGICAL INDICES 
OF rUR-BEARING ANIMALS 


L P Gulyaeva and V JV Egorov 

A A Ukhtomsku Physiological Institute of the A A Zhdanov Leningrad 
State University 


A solution to the problem of contactless recording of the physiological 
state IS of utmost importance There is no doubt about the achievements 
of contactless methods in studying the physiological processes as these methods 
ensure the observation of the dynamics of these processes in intact animals 
found in different functional states By applying these methods, informabon 
can be successfully obtained on the functional activity state in sleeping 
ammals and in newborn kittens during the very early stages of postnatal 
development It is practically impossible to register any of these funcuons 
using contact methods 

One method of contactless recording of the functioning of an organism 
IS the recording of aural patterns This method has no aftereffect on tlie 
organism under study This distinguishes the aural method from other 
similar methods (registration using light, ultrasomc waves, high frequency 
radiations or investigations using radioactive decay) 

The aural recording of functions is based on the follomng characienstics 
of living beings It has been established that Uic activity of an organism 
IS not exclusively limited to the anatomical contours of its body, but is also 
seen in the form of electromagnetic fields generated by the organism, wJuch 
are propelled into the space around it at tlic velocity of light Living beings 
actively generate around themselves an ‘clcclncal aura’, which gives in 
formation about the functional state of their organs and tissues Contactless 
aural information, without disturbing the stale of tlie organs, provides us 
vviUi informauon collected from the space surrounding the organism without 
having to touch the body The aural field is recorded by a vector .auralor 
according to the method developed by A A Zhdanov in the laboratory of 
physiological cybernetics, Leningrad State University Tlic aural pattern 
can be recorded using any automatic recorder (inking type, electrical 
cireiiit type, etc ) or on a strip of magnetic tape I or tins purpose, v\c usually 
used the inking type electrocardiograph 

Tlic results of our experiments show that this mcUiod Jiolds immense 
possibilities forstudying the physiology of the cardiovascular and respiratory 
syatems of fur bearing animals in the very early stages of postnatal develop* 
ment vshen other methods (electrocardiograph, pneumography, etc) arc 
dilTicuU or altogcdicr impossible to use 



HEREDITARY PREDISPOSITION TO RICKETS-LIKE 
DWARFISM 


G M Dtceeva, E h Afatysko and CP 3 akusheva 
InstJtutc ofFuf Tannmg and ]{ahbtt Breeding Vderaa)-asnd 
Fur Fann 


On several fur farms, defects m body structure sucli 'is stunted trunk, 
clearly visible curvature of the vertebral column or defects m the feet are 
regularly encountered among juvenile minks 

An analysis of the possible genetic predisposition to rickets like dwar/lsm 
and the nature of its transmission were studied based on zoological data 
from four divisions of the Timokhovsk state mink farm (five years) and two 
to seven divisions of the Pushkinsk (two years) and Raismo (one year) state 
farms 

Of Uic oier 6,000 litters evammed, defective kittens were found in 1 3- 
8 6% of the Utters In the Utters in wJiicli segregation lias been noticed, 
19 0-24 9% defective kittens have been registered in some years This 
corresponds to Mendel’s law of segregation (3 1) resultmg from the maUng 
of heterozygotes having one pair of alleles eacli (Dd x Dd) Statistical tests 
did not establish difierences between actual segregation and theoretically 
anticipated levels An analysis ofgeneological data confirms the correctness 
of this conclusion 


The parents producing defective kittens m their litters can be regarded 
as heterozygotes (Dd) In their litters, 25% arc normal animals (DD), 
50% iicterozygotes (Dd) and 25% ncket divarfs (dd) 

The parents of defective kittens transmit genes wluch predispose lialf 
of all their litters to dcfecavc growth Thus, half of the phenotypically 
normal but defecUve half-sibs, wluch arc at present extensively used m die 
mam herd and supplied to other farms, carry the defective gene and this 


represents a constant source of hcterozygoUc parents 

Basedonthenumberofscgregatcdrcccssivehomozygotes,theappro\miatc 

theoretical number of hetcrozygotic sizes lias been calculated by year The 
actual number of females which dearly mamfested the defecUve gene 
(1 3-8 6%) was two or three less, but the number of males (5-25%) came 
dose to the theoretically antiapatcd marL Tins phenomenon is qu,tc clear 
jMalesgive rise to litters with several females and hence (he probability of 
tlieir encounter ivith heterozygotic sires is very higli The high number of 
htters increases the dianccs of segregation of recessive homozygous 

Thus, some of the animals, especially the females, do not show themsebes 


as earners of the defccU\ c gene 
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A comparison was madebctwcen femiles yielding only normal litters with 
females having defective kittens with respect to tlie time of birth of the kittens, 
their sex ratio, and reproduction indices This comparison did not establish 
an) difference Differences were noticed in the number of defective kittens 
born in different years from their ncar*totai absence to a-6% 

These differences cannot be explained by breeding practices They 
suggest that animals of a certain genotype may be normal or may liave 
aberrant body structure depending on environmental conditions, i e , certain 
(mostly feed) factors promote the manifestation of this defect in minks which 
are predisposed to it Thus, defects can be controlled in two different 
by eliminating the feed factor and by discarding the animals reacting to it 

The following recommendations are made for the breeding of minks 

1 Commencing with the weaning from mothers, a thorough check 
should be maintained of all kittens with rickets like dwarfism and tins should 
be recorded in the register of juveniles 

2 All male sires m litters with even a single defective kitten should be 
discarded Particular attention should be paid to identifying the earners 
of the defective gene among the males since their offspring are more numerous 
than those of females 

3 Females bearing defective kittens should be removed from the mam 
herd for purposes of breeding A portion of these females with good reproduc- 
tive indices may be mated with highly productive males, i c , use them for 
analyzing the genotype of the males The offspring should be slaughterct 

4 Normal and defective half sibs (of the same litter or the offspnng of 

a father with other females) should not be used as bloodstock nor should 
they be supplied to other farms . 

5 Males carrying the defective gene arc better mated with the female 
earners or suspected earners oftUc defcemegene so that their offspring can 
later he totally discarded 



DAILY RHYTHM OF MOTOR ACTIVITY IN 

BLUR roxrs 


JuS ^abalotshkh, SA Aatylin, jVjV Sofomin 
and 0 / Aforozova 

B M ZhitLo\ AU Union Scientific Research Institute of Came Mmagement and 
Fur Farm ng (VNnOZ) Kirot 


Data were collected m the summer through round the clock visual 
observations of blue foxes kept in pens and cages by recording their beltavior 
at intervals of five minutes The area ofa pen was 78 sq m and of a cage onij 
2 sq m Thus, Uie former was 40 limes larger than the latter In the pens 
the blue foxes were kept in pairs A pair of white and a pair of blue foxes 
were under uiuntcmipicd observation for 45 days Thirty blue foxes kept 
in cages were also under observation forthrcc da^>s The latter 'inimals were 
kept singly 

Considerable individual diurnal v'anations were noticed in the distnbu 
tion of motor activit) among tlic blue foxes held m pens This could be seen 
partly from discrepancies m the maxima and minima of the actiMtics in 
difierent animals on the same day and m x given animal on difTereni dip 
(Fig 1) On determining the average values for the enure period of observe 
tion the followng characteristics of the dynamics of diurnal rhythm were 
noticed In nil three groups of blue foxes, dusk night activity predominated 
(Fig 2) No significant nsc m the activity of blue foxes ivas noticerl 
during the hours of feeding The sharpest fall lU activity ms cirl> in the 
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Tig 2 Dynamics of the dmmal activity of blue fo'cesm summer The 

ordinate shows the duration of the motor activity m minutes, the abscissa 
shows the time of day m hr, — blue foxes m cages, 

blue foxes m pens and white foxes in pens 


morning before snnnse This low activity Iciel in the early morning hours 
has been noticed among predators before (Shcherbakova, 1949) At this 
time of day, in the wild, predators usually conclude their nocturnal hunt 
As can be seen from Fig 2, limiting their living space or confining the blue 
foxes singly reduced the level of their motor activity, but did not exert any 
stgmflcant influence on the dynamics of the diurnal rhythm in these animals 
This was by and large the same tn the white and blue foxes, but the latter 
were evtdenUy more acuve m the early mormng hours, while the white ones 
were more acuve in the evenings (Fig 2) 



MOTOR ACTIVITY OF BLUE FOXES 


TuS Z^bolotshkh, S A ICo^tm, G A Vorozhtsov 
and K A Kochktn 

B M Zhitkov All Union Saentific Research Institute of Game Management 
and Fur Farming (VNIJOZ;, Kirm 


Round-the-clock visual observations of the behavior of blue foxes tvcrc 
made at the Vyatka fur farm for three days continuously in July 1975 Adult 
animalsj 15 males and 15 females aged two years, were under observation 
These were kept in separate cages Tlic activities of the animals were noted 
at intervals of five minutes Using a similar method, observations were made 
at the biological station of the VNII02 on two pair of blue foxes kept m 78 
sq m cages As a result of the analysis of difierent forms of behavior among 
blue foxes, it was found that the animals rested most often in a rolled-up 
position or stayed inside The pr^ominanc form of motor aetmtf ffvs 
pacing, while the rarest ^vas playful behavior (Tabic I) 


Tabl« 1 Forms of motor activity among bine fosts kept la cages 
(ouraber of encoontero a day) 




Females 


Male* 



iim 

M 

lim 

M 

Pacing 

Running 

Ruing 

Jumping 

Climbing 

Pla>ing 


2-36 

0-8 

(MJ 

(Mi 

0 2 

0-2 

ICC8 

136 

2 40 
096 

0 24 
00> 

3-32 
0-1 1 
0-8 

0-6 

0-2 

0-2 

1740 

1 92 

2 16 

1 20 
031 

0 13 

On rcvicv'ing the dilTcrent form! ofltcliTOor among blue foxei, It KM 
round that period! of rrat ptedomimtcd Mgnincantly m-er mo!einrnt It 
KM seen that the uctinty nf blue foxes km three times grenler m pens tlisn 
in cages (Tabic 2) 

T.blc 2. Dtormil •Itrp morrmet .mont blue fosrs (In bo«r.) 


Slfqi 



Mmemetil 


cond.ciom rciiulrs 

Males 

Asxrapr 

females 

States 

S\'eTafe 

Incagfj 18 00 

lnpcn» 13 00 

IG72 

1232 

1736 

12 76 

133 

530 

133 

648 

liT 
f. M 
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Limitation of their living space >vas not the only factor which depressctl 
the activity of caged blue foxes. One of the vital factors adversely affecting 
their motor activity ^vas the confinement of the animals singly. Thus, ^vhen 
these foxes were held in pairs in the pens, playful activity was noticed up to 
20 times a day, and of all forms of playful behavior noticed, playing with the 
partner was significantly predominant. Among the 30 foxes confined to 
cages, playful behavior was noticed only m eight animals and not more 
than twice in a day over a three-day period of observation. 

The females were more frequently noticed sleeping and the males 
moving (Table 2 ). Further, tlie females rested more often %vithin the ‘tiny 
home’ while the males did so in the enclosure. On the whole, sleeping in 
the enclosure was encountered sUglitly more often than in the ‘tiny home’. 

In the 1975 reproductive season, no relationship was seen between the 
duration of sleep and the reproductive capacity among the experimental 
blue foxes. Similarly there was no correlation bettveen the motor activity 
of males and their sexual activity while as might be expected, a rcv'crsc 
correlation (r= -0,63) was seen betw-een the motor activity of females and 
their fertility. The experimental group contained three sterile females 
which kept moving about for more than three hours a day, while the mean 
diurnal activity for this group of females as a whole uas 1.B3 hr (Table 2). 



inheritance of weight characteristics in mink 


A G Zoitsev 

Ulra.„c D,V„„„ of the B M Zhitkov All Union Scienofic Retcnrch Imtitule 
of Game Management and For Farm, „g (VNIIOZ) Cherkassy 

RD liodm, VA Dd‘ and M A Plmkm 

Vmnitsk Fur Farm 


Starttng tn 1975 selcctton was earned out on the Vmnitsk fur farm m 
order to evolve a herd of large minks of dark brotvn stiver-blue and sapplure 
colors With this m mmd, iti the autumn of 1974, the farm set out to form 
dtvistons of large minks The task was to segregate into gTovps large female 
tmnks weighing 1 3 kg or more and males weighing 2 3 kg or more Since, 
however, the number of ammals weighing that raueh was not adequate to 
complete the divisions, ammals mih a lower tteight than the presenbed 
I standard had to be selected (Table 1) 

Table J Standard weight of sroniis from thr main herds of larsr mlnlis 


Sex 


Weight kg 



Dart brown 

Silver bl le 

Sapphire 

Females 

1 6 

0 0-15 

10-15 

"Males 

2 0-3 1 

10 29 

20 25 


The minks selected for breeding were put on feeding levels as slimvTi m 
Table 2 


Processing and analysis of the results showed that the weight indices of 
the juveniles born on October I, of large parents were &-10“o more than 
those of thejuvcniles in the common herd Before October, the weight of the 
large group juvemles did not differ from that of their contemporancs in the 
rest of the herd After October 1-15, there \vas large weight increase, which 
continued through December The weight increase cc^scd enrher in the 
females than in the males 


From an analysis of tlic results, Jt follows that the greater the weight of 
the parents, the larger is die sire of their ofispnng Botli parents transmit 
their weight cJiaractenstics but, evidently, to different extents 1 hi* assump- 
tion IS confirmed by the data sho^vn m Table 3 

Tabic 3 supports the premise tliat the father s share in the w ciglil charac 
ttmucs mhented by Ihcir oflspnng u mom than thut of ihc motli« < 
DoujMcrs inherit the iieight mdeit of their molhen to n greiter relent thm 
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Table 2. Average monthly feeding characteristics of minks between 
1974 and 1976 


No. of instalments Digcsbble matter per instalment, g 


Month 

Adults 

Juveniles 

Protein 

Fat 

A mtrogenous otract 

January 

2.4 



11.20 

3 07 

341 

February 

22 

_ 

1096 

3 34 

3 82 

March 

2.5 



11.40 

3 00 

360 

Apnl 

2.5 

_ 

1184 

3 10 

3 43 

May 

43 

_ 

li 04 

284 

3 72 

June 

25 

1 8 

11 03 

396 

2.92 

July 

26 

28 

956 

404 

3 53 

August 

28 

40 

982 

4 20 

3 67 

September 

35 

3.5 

982 

4 00 

4.10 

October 

28 

35 

9 70 

3 80 

4 40 

November 

30 


10 90 

388 

4.20 

December 

2.6 

- 

1097 

3 36 

3 97 


T.b!. 3. CfEdnit otlaWaoc of wdjbt eI>»ioctert.tl« .moos 



Darl-brov»-n 

SiKtr-blue 

Sapphire 

Mother Klatighter 

042 

0 82 

0 IB 

Mother .son 

040 

040 


Father-son 

OSO 

062 


^*0icr-daughtcr 

062 

0 84 



The coediacnt has been calculated using the formula h'"2r 

»»> Tl,s nature of u-eight ini.erilance in sapphire ininks dilTOT from that 
in tiarlc-brotvn and sUvcr-blue foxes. In sapphire minis, mo icrs iro 
Ihcir ueiijht characteristics to the daughters to a lesser extent an 
tl>c sons. Daughicrs do not inherit tlic weight characteristics of lhar Jaine . 



FETAL MORTALITV AMONG rHINCHILEVS 


IB htns 

B \I Zb.tkov All Union s™„i fioResnardi Imtiintt orCamd Maiustmtn. 
and Fur Farming (VNII02), Kirov 


i 


Long tailed chinchillas diflcr from all other firm bred, fur heantig 
ammals in their rcHtively low fernlity According to continuous obscna 
Uon on the VNIIOZ clunchillas farm^ the female ferlilit; tias an aierage 
of three young a year frange 1 to 1 1) At the same lime, the chnchllai m 
a polyestrous species with monthly recurrence of the eslrous GaOlion 
extends for an average of 1 1 1 days and the females are capahle of la) mg liiD 
or three litters annually,cach consistingof I to 5 young However, theaverage 
size of the htter docs not exceed two since o\ er 50‘'„ of the fetuses perish in 
the maternal uterus (Kins, 1972) 

According to the data of H Hillcmann and F Tibbjits (J957), on US 
chinchilla farms, 73% of the fetuses die before birth and only 25% of llic 
reproduction potential is realized According to these authors this is *» 
characteristic of all members of the chinchiUa fimil> (chinchillTS siscncha 
etc ) 

In order to stud) the high fetaJ mortaht) and the death ofetnhr) m thinng 
different growth stages, the author imcstigated 120 uten orgcsiiung fenialrs 
\\luch had died at different times on the VAHOZ cliinrhilJi firm or 11*10 
been slaughtered as rejects The gestation pcnml uas clclcmunwl from the 


size of fetal siselUng and tlic gross-th stage of the fetus from its cTternal 
charactensUcs The standards for this purpose svcrc the tinted cnihnomc 
matenal obtained from eiglit females while sliidyin? die cmliiyogen) of 
chinchillas (Kins, 1973) The state of the fetus and all ilinnrmal fealcircs 
vtcre noted resorption, mumimficalton, dmociacion and. in the lemimal 
stage of gestation, any dcformit) m fetal structure or incorrect position of llir 

fetus in the maternal passages 

Imestigations earned out m recent years have esiahhihnl ihal the 
implanlauon of fetuses occuB in flic clunchillas roiighi) 1 0 dap afirr frrtihra 

lion and the fetal swellings attain the size<ifa,iea afler a laala) Keilalion 

penod In a senes of imest.gatiom of female men, ihe earliest 

number of!wellinpi^.^™^' 'j^__J.__, I j 
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2 7% of mummified embryos and 23 3% of fetuses mth cliaractenstics of 
dissociation Among II stillboms, four were freaks with tlie mtestine 
growing outside the abdominal ca\nty, with defecti\e extremities and 
curved spme or jaws In five instances^ incorrect position of tlic fetus was 
noticed Deatlis of fetuses were nobced in all growth stages, but more often 
m the latter half of the gestabon period 

Most of the dead fetuses were females, which had been attacked by 
tiomnfecbous diseases (afTecbng tlic organs of digestion, reproduebon or 
respiration) or b) infecbous diseases (listerosis and paratyphoid) w luch are 
fairly prevalent on the farms The number of dead embryos w'as lower 
among the climcally healtliy females, which had been slaughtered or killed 
as a result of acadental factors (trauma, heat stroke, and so on) In all, 4o 2 % 
of tlie fetuses of sick females were dead, the corresponding number among 
the climcally healthy females was half tins, or 21 fi”© 

®ased on the invesUgaUons earned out, it may be stated that, in clunchil 
^aSj the death of fetuses after implantation is to a large extent associated 
"tth the state of health of the gestabng females 

Strict compliance with the rules of hygiene for the maintenance, feeding 
and care of the axumals, especially of gestabng females should help in reduc* 
embryomc mortality, thereby enhancing the fcrtihty of females The 
Jwgh percentage of feta! deaths due to infection of tlie digestive organs m 
females (38 8) points to the necessity of exercising spcaal care in the qualitv 
of tlie feed Chmdullas arc particularly clioosy about their feed requirements 



VARIATIONS IN SOME OF 
CHARACTERISTICS 


THE MORPHOLOGICAL 
OF CHINCHILLAS 


1 B Ktns 

B M Zhitkov All Union Scientific Research Imotutc of Game hfanagement 
and Fur Fanning (VNIJOZ), Kirov 


Investigauom into tlie acclimatizaUon of cJuncInllas in Oie Sonet Union 
IS ere started by rearing tliem m cages The initial population of these 
a mmals on the expenmental farm of the VNIIOZ composed 49 females and 
47 males on January 1, 1961 Evcr> >car, the population of the mam herd 
continued increasing and b> early 1967, jt readied 300 At tlie end of that 
year, along with the young, the ranch contained 700 animals at one time 
However, starting m 1968, according to information from die Central Board, 
the chmclulla population on the farm was artificially cut down and b> the 
middle of 1972, the mam herd was brought doivn to 20 pajn, jndudmg20 
females 


The breeding of ciunclullas for 15 years m a small herd and the impossi 
bdity of carrying out selective breeding could not but reficci on die chnne- 
teristics of the animals Tlie most objective criterion dcscnhing die pccuh 
anty of die animals is their weight and hence ad of the animils on the fami 
arc regularly weighed An analpis of die data pointed to n successor 
increase m the mean wciglit of the ommals at a rchti\el> constant rate 
starting in 1964, when the average age composition of die herd was 2 7 >can 
For 10 years (from 1964 dirough 1974), the average weight of a chinchilli 
rose b) 20%, the females becoming 17% heavier and mate 23®^ so At a 
result, the weight difTcrcnces between m'dcs and females narrowed down 
sigmficand) While dus difference m I9&4 was a staiuiicall) significant 
index (t-4 6), it was clearly insignificant in 1974 (t-O 99) In die tel five 
years, die weight of newborn diinclullas has nsen b> compared wirti 
the long-term mean and the growth of die young has proceeded more npldl> 
dian in the past In tins same penod, compared vsadi die )oung of 1961 to 
1968, the wxight of three-month old climchillas averaged 15% more and 


diat ofsux-mondi-old 12% more 

The increase in die weight of adult animals and the more rapid dev clop 
ment of U.C ju«mte .n recent J-ear. on the ettpenmenlnl clnnclnJln Irnn 
of die VNIIOZ may be asenbed to the avonlability of good quaht) fml and 
M the same time, the gradual loss of certain morrho'c^.cal 
SeteTu^, Ihtch nte umqne to dunelnllr.. be nobced „nnne 


juveniles 

Considcnng diat 


die cramal dimensions of 


diese animals arc suble a’jJ 





fixed b> heredity ^\lthln relatively nurow limits (Shvarts, 1965), the author 
earned out a comparative analysis of tlic cnniometric indices of chinchillas 
from two collections of skulls gathered onthcVNIIOZfarm from 1961 to 1968 
and 1969 to 1975 I or purposes of comparison the skulls of year old animals 
\\cre used since these were most numerous in the author s collection Of all 
the measurements, the increase in skull length was significant to a high degree 
{t*=5 1) lurther, elongation occurred due to a flattemng of the rostrum 
nasal bones (t=3 1) and diastcma(te=5 6), while the cerebral portion of the 
skull remained almost unchanged Cliangcs traced in the skull were noticed 
in the live animals Among juvenile chinchillas, a particularly weak cons 
titution was noticed with increasing frequency They acquired an elongated 
facial piortion and lost the hook shape of the nose characteristic of chinchillas 
According to Schauffelen (1959), the hook nose of the chinchillas evolved as 
a result of the broad nasal cavity designed, among other functions for warm 
tng the cold air inhaled by the animals in the high altitude cUmatic condi 
tions of their natural range It may be assumed that witli the rearing of 
chinchillas over a long penod of time on farms witlun fairly constant 
temperature limits, the altitude no longer being of any importance, the 
hook nose of the chmclullas became a recessive charactenstic Simu^t 
taneously, the juvenile chinchillas on the VNIIOZ farm gradually lost the 
structure and color of the pelt which arc characteristic of the speaes liie 
clearly mamfested dark fogginess disappeared and the animals increasing y 
took on a mouselike form It is possible that the impairment of certain mor 
Phological features of chinchillas is assoaated with long jnbreeding 
this respect, an attempt was made in 1974 to freshen the oo o 
ammau by importing five pairs ordunchillas from the German Democranc 
Republic But the animals came through the zoological society without any 


records and their breeding properties were poor 

Future buying of chinchillas from abroad should be done only 
sultation with the VNIIOZ workers or at least the purchases should con o 


to the requirements of the VNIIOZ 



peculiarities of the reproduction or STANDARD 
BAIKAL MINKS ON THE BOUSHERECHENSK 
STATE EUR FARM 


B D hlyatts 
IrLutsfc Agncultural Iiutitute 

SK MtkhaUv 
Bol shcrecheiuk Stale Fur Farm 


The animals on Baikal fiir fanns are knoivn for their fairly high fcrulit) 
TJie Bol sherccliensk state fur farm lias achieved the highest and most stable 
indices for the yield of kittens^ and this has aroused great interest in a studj 
of the reproductive capacity of standard minks on tins farm These data 
have been obtained m a study of the experimental results and an analpjs 
of the production records of the first brigade for tlie period 1969 to 1976 
Feeding was in iccordance with the general norms of the farm ind was of a 
fish meat type with an increase m the proportion of pollock in the feed etch 
year The estrous cycle occurred on March 3 to 5 Mating of the femilcs 
occurred once m the first period of Jieat and once or twice m the second or 
third periods The intervals between estrous periods were 7 to 10 dij’S 
The annual average number ofmaemgs per female was 3 34, the acluil 
number s-arying from 1 to 7, the maximum number of fermles mated 2 to 
4 times 

An analysis of the data for dificrcnt years showed that m 1969, 4 55 h\c 
kittens were produced per female mated, subsequently, the index rose 
graduilly and reached G I kiltern m 1976 Over an cjglit >-earpeniKl, fcrmlc 
inseminauon rose from 79 8% to 92 1% and fernlit) by 19 7% Tl.e number 
of females giving binh lo dead kittens (speafic proporuon of stillborn kils 
in litters), though not constant, \aned little tn dilTercnt years 

This increased female fertility was aciueved b) selection control of the 
fcrtihring capacity ofmalcs and tlicir care before the rut, testing the sperm 

and analysis ofthe biters of mated females 

It has been found tiiat the produetroty of a herd depends on tts -iite 
structure The mammum produeuvsty » tn twn-year^W r™"’" 

riln m'reitT": older than three yea. had a low ferttl. m, 

'Th^rert.h.ngeapaaBorma.»c™^^^^^ 




ferule females arc those raaung 


all 
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a.wnr- t* remained parUy sterile. A statistically significant 

^oc auon betuecn female fertility and the sexual activity of males is seen 
in Ccrtiliring capacity. Young males brought 

femM,. prepared for the rut increased the fertility of 

m comparison with the local one-year-olds. 

Conclusions 

acluTOd'w' V™ng on the BoVslicrcdicnsk stale fur farm was 

) cnliancing insemination and increasing tlic fertiiity of fcmaics. 

fc«n^nr^preu“rd 

initiol stages depended on sciccUon; later, it 

n'slaandmr®,lv''o“1i' '' f rsrdliring capacity of the 

parti) on their sexual actjvity. 



EMBRYOGENY OF AMERICAN MINKS 
{MUSTELA VISON BR ) 


V A/ Kolpovsktt 

B M Zhukov All Union Scientific Research Institute of Game Management 
and Fur Farming (VNIIOZ) Kirov 


The system of G A Schmidt has been the mam classification for the 
gestation penods of Amencan minks (Kolpovskit, 1974) Tlie prefetal and 
fetal penods ofembryogeny isolated by him, though having distinct bounda- 
nes, reveal common morphogenesis, structures and topographies of pro\i 
sional organs and position of fetus However, the cmbrjonic penod 
represents an cKceptionally broad subdiMsion of embryogeny m the 
classification It combines extremely divergent processes of morphogenesis 
and different methods of feeding the embryo 

The ininlc fetus grows from zygote to blastocyst by the eiglith day after 
coitus Dunng this penod is formed the first provisional organ of the fetus, 
the trophoblast, which ensures the feeding of the blistocyst As t result of 
embryonic diapause, the embryo may remain in the blistocyst stage for up to 
49 days after coitus A charactenstic feature of these stages of embryogeny is 
the growth of tlie embryo iMilim the membrane of the ovum— the zom 
pelluada 

The disappearance of the zona pelluctda is associated uith the completion 
of embryonic diapause and the resumption of tlic tempo of imrautcnnc 
growth charactenstic of minks The trophoblast sets itself free from the 
zona radiala 29 days before birth In this same period, fragments of transx erse 
folds of endometrium begin to be seen In the subsequent tuo days of 
embryonic development, llic volume of the trophoblastic vilh increases, tlic 
embryo grows to the embryome disk stage and symmctncal transverse vilh 
arc formed over the entire surface of the endometnum (Kolpovskii, 1971) 
On the 26th day before birth, the embryo attaches itself to the uterine wall 
in the folds of the utcnis to the folds of tlic endometrium During implanta- 
tion, the primary stria lies anlcracsomclrally, almost in a straight line 
position and across the long axis of the horn of tlic uterus On the 2otli day 
before birth, sphcncal fetal cliambers 2 5 mm in diameter arc formed in 
sections of the surface of embryonic implantation By the 23rd da) before 

birtli the dimensions of the fetal chamber increase and the embryo preserves 

the position it had dunng implantauon In the embryo can be seen tlic 
cerebral vesicle, visceral arches, an S shaped heart, a notochord, a closet! 
nervous system which extends almost throughout its length and tlic first 
pair of somites 
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In spite of the perceptible growtli and complexity of tlie embryomc 
anatomy, embryogeny from the 29th to the 23rd day before birth lias one 
essential common characteristic, the basis of which is implantation This 
represents the mechanism that tnggers tlie formation of the placenta At 
this time the yolk sac is formed and this serves as the first organ of embry onic 
nourishment Attachment of the fetus by the placenta, according to the 
author, is not a single act, but is a process of successive development of 
embryomc and utenne adaptations ensuring intimate contact bctiveen tlie 
orgamsm and the fetus The establishment of the primary villous contact 
of tlie trophoblast with the endometnum (26th day before birth) only tenta- 
tively characterizes implantation since the phenomena whicli probably 
should be regarded as a continuation of this process are noticed on subsequent 
days 

The 22nd day before birth represents the commencement of allantois 
formation seen as a sht-hke cavity disposed along the trophoblast on the side 
of the tail of the embryo Later, die allantois grows and fills the antemeso- 
metral portion of the fetal chamber Simultaneous witli the growth of the 
allantois a hematoma is formed, which is a provisional organ of hemochorial 
contact Starting the 22nd day before birth, the fetus gradually, and 
synchronously nmUi the increasing number of somites, turns like a spiral and 
changes position several times m the fetal chamber By tlic 17th day before 
birth a relative equilibrium is established between die sue of the allantois 
and yolk sacs and the area of contact of dicir walls with the trophoblast At 
die same time, the embryo leaves die yellow sac and phees itself fully in tlie 
extra-embryonic coelome The allantoic placenta is formed only toward the 
end of the prcfetal period (Kolpovsku, 1976) 

Table 1 Embryolo^cal periods otnons American minks* 


Penod 

Range, in days 

Mam cfiaraclcrulics 

Embei'onic 

Up 10 8-49 day* 
after coiim 

Gronih >vithin eona ptUuaJa 

Implanlation 

29-23 da>-» bcfire 
birth 

I ibemiionof iri>plioblaiirrom>en>i/'e//c(eii/ii 
primary villom contact of chorion *vilh 
Uic uleriu, yellow placenta 

Flextun* «fembr)-n 

22-17 day* beftre 
birtli 

Heaufc of embryo like ilic turn* « f a tpiral 
vimalic formaiion, formation of allan 

It 11, Miematoma’ ami alUnio-chorwnic 
placenta muhiplexariatiom >n rmbryii 

pixitKm 


•The limit* of prefeul arn! fetal pmod* of rmbryoteny 1u*t been fb-tenmiml 
(Kolpox-jku, 1974) 





GENITALIA OF AMERICAN MINK {MUSTOA 
VISOM BR ) DURING THE DIESTRUS PERIOD 
OF THE SEX CYCLE 


y Af Aoifiorsiit 

B M Zhitkov All Union Scientific Research liwutute orGameMauagcmctil 
and Fur Farnimg (VMfOZ), Kirov 


Information about the post^estral state of gemtaha in imnialct! minks 
IS very scanty and contradictory (Klcr, 1941, 1961, anti I97I,Han5Son, 19-17, 
and Enders, 1952) In order to study tlic morpJioJogy of the ovancs and the 
uterus in the diestrus period, six minks which had reproduced before ucrc 
observed In early Januar>, the females were removed from the mam herd 
and placed in an isolated shed 1 5 km aw ay from the fur farm riicproximity 
of males was totally eliminated Once every five days starling onApnl 2, 
1976, the horns of tlic uterus along with the ovancs were extracted from the 
minks one after anotiicr Ihe ovancs and the uterus in tiic csirus period 
were compared widi (he corresponding organs of gestating and postnatal 
minks 

On the surface of natural ovoincs there were 8*12 dark red diskleu or 


projecting segments of a sphere up to 2 2 mm m diameter After fixation 
in a 4% aqueous solution of formalin, these formations turned jcJlow or 
bnght brown 


Ihc yellow spheres were true corpus lufraasare present dunng gestation 
The corpus luUa had a theca, fincI)-ccHuIar stroma, central civat> ami 
parencliyona The lutein cells were polygonal and 20 x 20^10 in sire, thnr 
cytoplasm was oxyphilic and homogeneous Flic nuclei v>*crc bubble sliaped 
with a diameter varying from 7 5 to 10 5 pm On Apnl 17, 1970, the lire 
of the corpus lutea became smaller and tiierc w-cre many mtcrcellular spaces 
in the parcncliyma, tlierc were more nuclei with a muhipbaiy of tinv 
vesicles, sccuons with a foam like structure and large vacuoles in the cyto- 
plasm of the lutein cells Somcnucleiwcrcmailatcofpyfcnosti By the end 
of the montli, die sue of die corpus lulta had decretscrl to 0 4 x 0 5 mm, »J c 

theca had disappeared and groups of intcnuual celb had formed the outer 

boundao of the parcncl.) ma In Jcxcral ease, imblcd sroujn of up lu 0 i > 
10 carpal /alM a«tl. dnlincl cl.anacn.lic. of funcuonal acim.) .,crr f a.r 1 

m the stroma of the ovancs e \ 

me IiKlil bro»n spbera .ccn on llic .urfacc of m-ann kw found 
1 bnre ^tcmari (gnffina) folbdc. wdi lutanixcd cell, uf fwof" 
^ ^ „ nffolbcular cpiUichum began widi die haul later, I'.r ir < 

nJ^gra:"^^ -nccopUna.I 
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these cells was homogeneous, light-smoky in color. The nuclei, ^vith a 
diameter of 6 /tm, shifted toward the end of the cells, opposite to the position 
of the theca. Under the basal layer of the granulosa there were numerous 
vesicles filled with blood. The cells in the surface layers of the granulosa 
lay in the form of accretions. In the same ovary, there were also follicles 
with fully luteinized granulosa. Tl\e difference betsveen the structure of the 
lutein cells of atretic follicles and the corpus luteam has not been established. 
In early April, in such follicles, the ova were surrounded by corona radiala and 
after the second 10-day period in April, the layer of lutein cells surrounded 
only the extension cavity with a proteinaceous fluid, stray cells of the 
epithelium and deteriorated material. 

In the rest, \vith the exception of the follicles with luteinized granulosa, 
the follicular apparatus of diestrous minks was the same as in gestating 
minks. The primary follicles were few and half of them revealed charac- 
teristics of dystrophy. All of the secondary and tertiary follicles had different 
degrees of atresia. Atresia developed in a definite sequence t initially, the 
ovum disintegrated and later the follicular epithelium and theca under^rent 
destruction. Defects arising during atresia were filled svith young interstitial 
cells, among which only the compressed zona pellucida was preserved. 

Changes in the uterus were seen at the beginning of the month. On the 
longitudinal folds of the endometrium in the antemesoroetral side of the 
horns of the uterus there was a symmetrically transverse segmentation. This 
is characteristic of gestating minks on completion of diapause (KolpovsUi, 
1971). Densely scattered tubular glands %vere found on the entire mucous 
membrane of the uterus. At the end of April, as well as in the postnatal 
period, the fragments of transverse folds of endometrium disappeared totally 
and there was a sharp decrease in the number of uterine glands, the bottom 
portions of which were greatly enlarged and the epithelium flattened. 

In the estrus period, which in minks is as prolonged as gestation, corpus 
luteam or tertiary follicles with luteinized granulosa are invariably present. 
The yellow bodies {corpus luteam) existing during gestation and in diestnis 
do not differ morphologically. The proliferative processes in the endometrium 
during diestrus achieve only the stages which arc characteristic of the com- 
mencement of tlie implantation period. 



ETIOLOGY or PELT DEFECTS AMONG FARM BRED 
rUR-BEARING ANIMALS 


IG homarova 

All Union Research Institute of the Fur Industry, Moscow 


Quite a bit of time, sometimes over a yeir, elapses behveen the birth of 
fur bearing’ animals and the use of their pelts in diflerent articles The hair 
and skin coats undei^o definite changes during this period Some undesirable 
variations, classified as defects according to fur standards, can also ansc 
The reasons for the formation of these defects ma) be the hereditary predis 
position of the animal to different diseases, incorrect feeding and main 
tenance of animal, improper technology used in the prehminar} treat 
ment of pelts and disruptions in the methods of storage, transport or dressing 
of the fur 

Some 80 types of defects have been identified in the pelts of minks blue 
foxes and silver black foxes Most of these ansc during the lifetime of tlic 
animal Some of the more frequently encountered of these defects and 
those it'hich considerably influence the quabty of the raiv' and sc/mdressed 
products, are examined belo\\ These defects ha\c been studied b> the 
author tn recent years to ascertain the reason for their de\*c!opment ind to 
devise measures for preventing or eliminating them 

It has been established that the reason for such defects as ueak skin 
tissue, matting hairlessness, sparse hairiness and the presence of unmolted 
patclies is tlie premature slaughtering of the animals at a time uhen the 
gnsvth of the hair coat has not >ct been completed Scientificall> based 
periods for the slaughtering of blue foxes, minks and siKcr black foxes have 
been suggested 

Investigations have shown that one latent defect is darkening of the skin 
tissue, which becomes apparent when the prh gets wet diinng dressing Tlic 
reasons for the formation of this defect have been established 

Other latent defects (not seen m the undressed pelu of blue and sihrr- 
black foxes) are separation of the skin tissue into la>ers and m brittleness 
The author has proposed a specially developed express mctlifxl to Klcntifv 
these before dressing 

Hair shedding, bald patclies, Iiairslips and vscakcning of the skin nnue 
of tliC pelt are the result of using improptr treliiiolagical methods fir the 
prehmimr) treatment of the pelts on the farms 



IHi: MINK STONLACH STRUCTTURE AND 
BLOOD CIRCULATION 


PP hosfuV and I F Tikitonov 
Kalminsk Agncultuial Institute 


The stomach of adult imnks is located lu the forestomach region and 
occupies the entire left hvpochondnum Its anterior hmit reaches up to tlie 
lOth or 11th nb and the posterior up to the 13th or 14th nb The anterior 
limit of the stomach touches the liver (left lobes) and diaphragm The spleen 
adjoins the stomach caudallv and the small intestine vcntrallj As in most 
predatory animals the mink stomach is in the shape of a flexed sac It has 
a capacity of41 to 1 12 cm* and weighs 3 6 to 6 g 

The stomach has a very broad cardinal portion and less broad fundal 
and pylonc portions The greater curvature of the stomach is almost 4 to 6 
times that of the smaller curvature 

A study of the arteries was earned out using x ray vasography For this 
the arterial system m a mink carcass was filled with white lead diluted with 
benrene to a creamy consistency A vesicular preparation was also used 
The imestigauons have established that the source of artenal blood 
supply to the stomach of minks is by the coehac, from which a left gastric 
artery sets off towards the stomach at a right angle The left gastric artcrv 
approaches the lesser curvature of the stomach and also its cardinal porutm 
vvhcrc It 15 divided into much smaller branches The second source of bl 
supply to the stomach is the gastro^luodenal artery, set off from the hepatic 
artery One of the branches of tins artery runs along the greater curvumrc 
of the abdomen while a second one runs toward the duodenum Tlie 
right abdominal artery also takes part in the supply of blood to the stomach 
of minks 

The brandies of the nght and left abdominal atlencs anastomose “''"«n 
themselves A parucularly dense netssorfc of sTSsels is seen in the fundal 
portion of the greater curvature of the stomach which should l)C kept in 
mind vnIuIc dissecting the stomach of minks 



ETIOLOGY or PELT DEFECTS AMONG FARM-BRED 
rUR-BEARING ANIMALS 


IG Komarova 

All Union Research Institute of the Fur Industry, Moscow 


Quite a bit of time, sometimes over a year, elapses between the birth of 
fur-bearing animals and the use of their pelts m different articles The hair 
and skin coats undergo definite changes during this period Some undesirable 
variations, classified as defects according to fur standards, cm also arise 
The reasons for the formation of these defects may be the hereditary predis- 
position of the animal to different diseases, incorrect feeding and main- 
tenance of animal, improper technology'’ used m the prelimmiiy treat- 
ment of pelts and disruptions in the metliods of storage, transport or dressing 
of the fur 

Some 80 types of defects have been identified in the pelts of minks, blue 
foxes and silver black foxes Most of these ansc during the lifetime of the 
animal Some of the more frequently encountered of these defects, and 
those which considerably influence the quality of the raw and scmidrcssed 
products, are examined below These defects have been studied b> the 
author m recent >can to ascertain the reason for tlicir development and lo 
devise measures for preventing or eliminating them 

It Ins been established that the reason for such defects as vienk skin 
tissue, matting, Inirlessncss, sparse hiinncss and the presence of unmoltcd 
patclies is the premature slaughtering of the animals at a time when the 
gnwth of the hair coat has not yet been complctetl Scienuficall) based 
periods for the slaughtcnng of blue foxes, minks and siKer-black foxes fnve 
been suggested 

Investigations have shown that one latent defect is darkening of the skin 
tissue, wluch becomes apparent when the pelt gets wet during dressing Tfic 
reasons for the formauon of this defect liavc been established 

Other latent defects (not seen in the undressed pelts of blue and silver- 
black foxes) arc separation of the skin tissue into layers and its brittleness 
The author has proposed a speciall) developed cxpiTSS-methoil to idcntif) 
these before dressing 

Hair shedding, bald patches, Jnirshps and weakening of the skm iissue 
of the pelt arc the result of using improjier technological metliods for the 
preliminary treatment of the pelts on the farms 



ORCHID MINKS 


G A Kuznetsov and V I Bubnov 
Iiutitute of Fur Farming and Rabbit Breeding Udel naya 

V D Cheprasov, N I Trofimov and P! A Tnmentsev 
Somo^^k State Fur Farm for Pedigree Breeding 


In 1970, vvitli the object of enlarging the range of pelts, theSomotsk fur 
farm evolved a new mink form, orchid (k®k®), which was hitherto unknown 
to breeders At present, the Somovsk fur farm has 222 females and 46 males 
of this variety 

Orchid minks are similar to pastel minks m the color of their hair coat 
But unlike the pastel minks, the orchids have no dark spots in the color of the 
hair coat Most of the animals at present have a blue shade and some show 
a fairly good bronzy shine The color intensity vanes from light to very 
dark The color of the eyes is black or dark brown 

The body dimensions, quality of pelt and productivity indices of females 
and males are wholly satisfactory for commercial breeding 

The All-Russian Production and Scientific Combine of the Fur Farming 
Industry came to the conclusion that the breeding of orchid minks would be 
Useful for purposes of enlarging the genetic stock of mink population for the 
commercial production of pelts of this type 



THE rUR QUALITY OF DIFFERENT SIZED MINKS 


GA Kuznetsov^ N M Tsepkov, AG Evreinov, 

B A KuhchkoVt Z ^ EBzon and M M Polumna 

Institute of Fur Farming and Rabbit Breeding Udel naya 

Work was earned out on standard mmks of the Pushkinsk fur farm from 
1974 through 1976 Different sized minks were compared for quality and 
also for the density of the hair coat The results of evaluating live animals 
suggest that, in these respects, large mmks, are significantly inferior to the 
small ones Apart from evaluation according to the standards, the density 
of the hair coat was evaluated by an objective method, for which purpose 
skin samples with the hairs were taken at random from large (average weight 
2,789 2 g and length 49 5 cm) and small (average weight 1,753 8 g and length 
44 6 cm) males of standard rmnks It was established that the top hair of 
large animals was much more sparse thanthat of small animals, but there was 
no difference m the density of the fur In the number of top hairs, the 
difference was 0 8 of a hair per mm* in favor of the small ammab m direct 
counting and 0 6 of a hair in histological sections (P>0 99 and P>0 9o) 
Between the densities of the top hair and underfur, a high correlation 
was noticed (r= 0 86 for large minks and 0 58 for small ones) 

The correlation between the weight of the animals and the density of the 
top hairs was negative This coefficient of correlation m large minks was 
—0 29 and in small ones —025 and for the two groups as a whole 
— 0 34 Significant differences in the structure of the hair coat (number 
of top hairs and underfur in a tuft, number of tufts and underfur m a 
group and number of tufts per mm*) were not observed as a rule An 
exception was the difference in the number of top hairs in a group In large 
males, this index was significantly low (P>0 999) 

The length and thickness of guard hairs and the thickness of underfur 
in male minks of different sizes were practically the same Tlie length of 
underfur was greater m small minks than m large animals The difference 
w os 0 6 mm (P > 0 999) 

The inverse relationship between pelt quality and size of the animal, 
established as a result of these investigations, points to the inadequate atten- 
tion paid by the breeders in selecting animals for these charactenstics m their 
efforts to increase the size of the minks by fattening them 

Considering that large mmks constitute a definite percentage of the 
ammals with an excellent quality of hair coat as well as a fairly high degree 
of heritabihty of fur density (0 3 to 0 6) (according to the data of Udns’a, 
1966, Kuznetsova, 1969, and 1973 and Bogdanovicha, 1973), the conclusion 
may be drawn tliat there arc immense possibilities for enhancing fur densit) 
and quality while breeding minks for their size 



THE USE OF SUSTANONE FOR STIMULATING THE 
SEXUAL ACTIVITY OF MALE BLUE FOXES 


Af V Ladygin 

Vyatka Fur Farm 

A Z Berdov 

B M Zhitkov All Union Scientific Research Institute of Came Management 
and Fur Farming (\'NIIOZ)i Kirov 


SustanonCj a preparation containing a mixture of male sev hoiniones, 
was used to activate the sexual function in male blue foxes The preparation 
contains 1 ml of an oily solution of 0 03 ml testosterone propionate, 0 06 ml 
testosterone phenvlpropionate, 0 03 ml testosterone isocapronate and 0 1 ml 
testosterone decanoate A mixture of the different alcoholic components of 
testosterone ensures their solubility in the oil, as u ell as a quick and prolonged 
effect Among the components of this mixture, the quickest to act is testo- 
sterone propionate, while the action of testosterone phenylpropionatc starts 
24 hr later and lasts up to ti'O weeks The action of testosterone decanoate 
»s even more prolonged A single injection of sustanone decanoate is still 
more prolonged A single injection of sustanone is cITective for four ueeks 
so one injection a month is adequate 

In our experiments, males which did not perform more than one or tuo 
coitiises were administered the preparation In all, 32 juveniles uerc used m 
the experiments Sustanone was administered to 27 blue fores at a dosage 
of 0 3 ml, five males were set apart as controls After administration of the 
preparation, sexual activity rose significantly For the test group as a ^\hole, 
following administration of the preparation, each blue fox performed an 
aacrage of seven coituscs Adding to this the number of coituses perfonned 
before tlie administration of the preparation, each male performed nine 
coituscs The sexual activity of the control animals, howeaer, rcmainetl at 
ri loas lead The five controls together pcrformctl onlj 12 coituscs thus 

showing that the aacrage for tlm group \a as onl> 2 \ If,howc\er, dicscxiia 

actiaity of males treated avilli sustanone is compared aaitli the pcrfonnancc 
of animals avhich did not require any aetermara help, there was no great 
dilTcrcnfc During the pcriotl of rut the normally functioning males 
performed 9 3 coituses racJi. while the cxpcrinirntal ones iierformed nine 
11ms, ha adinmistcring this preparation, the sexual actiaita of expentnenta 

animals a>as successfully rats^ to the lead of normally functioning males 
turthcr, the action of sustanone a\as tcstnl on fiar cimicall} hca 1 1 > 
males walh nomial sexual actrnta All of these animals a.erc fair > acme, 
nioslcratd) fat and worked excellently Tlic preparation, at a dosage oi 



ORCHID SILVER MINKS— A NEW COMBINATION 


GA liUznetsov and VI Bubno: 

Imtitute of Fur Farming and Rabbit Breeding Udel najn 
VD Ckeprasov, JV*/ Trofimov and jV/I Terementsei 
Somo\*<il. State Fur Farm for Pedigree Breeding 


Broadening the range of fur pelts is one of the tasks of reanng fur bcanng 
animals 

Orchid silver minks (k“k*rr) have not been described m literature In 
order to study their color and the suitability of commercially producing the 
pelts, these minks were reared from 1971 up to 1973 on the Somo\sk farm 
Orchid Sliver minks are simitar to sitver-blue minks m their phenot>’pe, 
1 e , tliey have a grayish blue coloration varying from a light to a very dark 
shade with a famt bronzy shine Tim shine does not alter the mam coloration 
and IS detected only on very careful examination of the pelts 

It IS practically impossible to distinguisli the pelts of orchid silver minks 
from those of silver blue minks 

Orchid silver mmks have black or dark broim e\es In their body 
dimensions, quality of pelt, and reproduction indices, tlie\ arc in no wa) 
mfenor to the vine red silver and orchid pastel mmks 

At present, the Somovsk fur farm has 130 female and 34 male orchid 
Sliver minks 

In view of the fact that the pelts of orchid silver mmks do not differ from 
those of silver blue imnks, tlie AH Russian Production and Scientific Com- 
bine of the Fur Farming Industry of the Ministry of Agriculture, Russian 
Soviet Federative Socialist Repubhc came to the conclusion tliat the breed 
mg of orchid silver minks was useful for the commercial production of pelts 
of this t>'pe 



ADAPTATION OF SILVER-BLACK FOXES TO THE 
LOW TEMPERATURES OF THE NORTH 


K V Makndma and A E Mikhailova 
Agricultural Research Institute of the Far North Non! sk 


Silver-black foxes represent a species of animal vvluch inhabits temperate 
altitudes Under the conditions of Karelia, the silver-black fox increases its 
metabolic heat by 30% at atmospheric temperatures of up to -27®* and 
by 52% at temperatures of —28 to —34* (Makndma, 1963) 

North of the Krasnoyarsk region, the winter months arc characlenzed 
by low temperatures and strong winds The winter of 1976-77 vias par- 
ticularly severe Thus, at Vorogovo in the Turukhansk region, the mimmum 
atmosphenc temperature dropped down to — 50® and wind velocity to 14 m 
per sec The mean montlily temperature m December 1976 was —26®, m 
January 1977-29® and m February -28® For companson, the average 
temperatures of the corresponding months in previous years had been 5, 10 
and 5® lower 

In order to establish the effect of low aimosplicric temperature on the 
metabolic heat production of silvei>black foxes reared for man) generations 
in the Transpolar region, the authors earned out experiments from I ebruiiy 
23 to March 2, 1977, on the Vorogovo fur farm The tests involved a senes 
of experiments on gaseous metabolism in two adult males m hcrmclicallj 
sealed chambers, without air, at temperatures of —28 to —48 and b> 
warming to — 16 to— 19® Moreover, a senes of expenments were conducted 
under conditions of artificial warming of tlic air in the cJiamber to —5 to —9 
A chemical licat regulatory mccJiamsm was noticed m the silv cr-black 
fox only at low temperatures in tlic range —20 to —40® (Table 1) 
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0.5 ml, was administered immediately after each of the males performed one 
or two coituses. After the administration of sustanone, the males became 
perceptibly more active. No difficulties whatsoever were seen in the mating 
of females by the treated males. Even after mating with all of the females, 
the males still remained quite active and mated with females of otlier divi- 
sions. Each of the test animals carried out at least 10 to 12 coituses. Thus, 
the experiment demonstrated that the administration of subtanone enhanced 
the sexual actirity of normal males as well. 
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Stiver-black fo'^es represent a species of animal wluch inhabits temperate 
altitudes Under the conditions of Karelia^ the silver black fox increases its 
metabolic heat by 30% at atmosphenc temperatures of up to — 27°* and 
Ijy 52% at temperatures of —28 to —34* (Makndina, 1963) 

North of the Krasnoyarsk region, the winter months are charactenzed 
hy low temperatures and strong winds Tlie winter of 1976-77 uas par 
ticularly severe Thus, at Vorogovo in the Turukhansk region, tlie mimmum 
atmospheric temperature dropped dmvn to —50* and umd velocity to J4 m 
per sec The mean monthly temperature in December 1976 was —26®, ini 
January 1977—29* and in February —28* For companson, the average 
temperatures of the corresponding months in previous years Jiad been 5, 10 
and 5* lower 

In order to estabUsh the effect of low atmosplicnc temperature on the 
metabolic heat production of silver black foxes reared for many generations 
tn the Transpolar region, the authors earned out expenments from February 
23 to March 2, 1977, on the Vorogovo fur farm The tests involved a senes 
of experiments on gaseous metabolism in two adult males in hermetically 
sealed chambers, without air, at temperatures of —28 to —48* and by 
warming to — 16 to— 19* Moreover, a senes of expenments were conducted 
under conditions of artificial warming of the airmthc chamber to —5 to -9* 

A chemical heat regulatory mechanism was noticed m the silver black 
fox only at low temperatures in the range —28 to —40* (Table 1) 
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0.5 ml, was administered immediately after each of the males performed one 
or two coituses. After the administration of sustanone, the males became 
perceptibly more active. No diflicultics whatsoever were seen in the mating 
of females by the treated males. Even after mating with all of the females, 
the males still remained quite active and mated with females of other divi- 
sions. Each of the test animals carried out at least 10 to 12 coituses. Thus, 
the ejqjeriment demonstrated that the administration of sustanone enhanced 
the sexual activity of normal males as well. 
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Silver black fo^es represent a species of animal wluch inhabits temperate 
altitudes Under the conditions of Karelia, the silver-black fox increases its 
inetabohe heat by 30% at atmospheric temperatures of up to — 27°* and 
W 52% at temperatures of —28 to —34® (Makridina, 1963) 

North of the Krasnoyarsk region, the winter months are characterized 
by low temperatures and strong winds The winter of 1976-77 was par- 
ticularly severe Thus, at Vorogovo in the Turukhansk region, the mimmum 
atmospheric temperature dropped down to —50® and wind velocity to 14 m 
per sec The mean monthly temperature in December 1976 was — 26 , iri 
January 1977-29® and in February -28® For comparison, the average 
temperatures of the corresponding months in previous years had been 5, 10 
and 5® lower 


In order to establish the cfTcct of low atmospheric temperature on the 
metabolic heat production of silver-black foxes reared for mnny generations 
tn the Transpolar region, the authors earned out experiments from February 
23 to March 2, 1977, on the Vorogovo fur farm The tests mvohed a senes 
of experiments on gaseous metabolism in tivo adult males in hcrmctical y 
sealed chambers, without air, at temperatures of -28 to -48® and 

"arming to -16 to- 19® Moreover, a senes of experiments were conduct^ 

tJnder conditions of artificial warming of the ainn the chamber to —5 to 

A chemical heat regulatory mechamsm was noticed in the silver black 
fox only at low temperatures in the range -28 to -40® (Table 1) 
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In the series of experiments carried out at temperatures from — I6to — 19®, 
as well as under conditions of artificial wanning of the air to — 5 to — 9®, the 
gaseous metabolism in the fox was at the same level. The 36% increase in 
oxygen requirement at low atmospheric temperatures ( — 28 to —40'*) com- 
pared with the requirement at comfortable temperatures (—5 to —19®) was 
statistically significant (P*s0.98). At low atmospheric temperatures, the 
diurnal heat production of silver-black foxes also rose by 36%; it was an 
average of 116 kcal per kg weight agamstSS kcal in the comfortable temper- 
ature zones. 

Thus, silver-black foxes adapted to heat economization under conditions 
of a temperate climate. However, when exposed to the low temperatures 
of the Far North, they were compelled to expend a Iiigh amount of energy 
^ in order to maintain a constant body temperature. Adaptation of these 
i foxes to North Yenisey conditions is possible through perfection of pliysical 
heat regulation. Tliis view is supported by tJie fact that the energy used 
at an analogous atmospheric temperature drop was less than that under 
Karelian conditions. 
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new contemporary ones. There is also the difficulty that the evolved docu- 
ments have to be agreed to by a wide circle of different specialists. Such work 
can be carried out, ^vhile maintaining quality, only by the efforts of the 
research groups of several interested institutions ^vith the participation of 
diverse classes of specialists. 

At present, however, the terminology dictionary is being compiled by 
representatives from only one interested institution and the documents are 
circulated to different institutions to obtain their comments. However, the 
compilers cannot obtain genuine assistance through requests for comments 
on the draft document. Pointing out the drawbacks is not enough. The 
critics are evidently expected to make well-substantiated suggestions for 
eliminating them. This is a serious, specialized, difficult work involving an 
extensive study of literature. Thus, there is only one correct way to handle 
the complex job of systematizing the terminology and that is by planning it 
properly. 
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At present^ breeding minks for size by fattening them is being practiced 
on a large scale on fur farms The economic cntcienc> of this measure is 
quite obvious and has been clearly demonstrated 

At the same time, the problem of increasing the size of minks necessitates 
a study of the state and chnractenstics of the quality of the Jiair coat, since 
this lias not been studied adequately so far 

The investigations earned out so fir Inve liclpcd to detect certain 
morphological differences m the structure of the hair coat of large minks 
A tendency has been noticed toward an incrcise in the length of top Jjairs 
and much thicker top Imr and underfur These have a better breaking 
strength and nre longer than thoscofsmall minks liiegrenter thcsizeoflhc 
pcU, the greater is the thickness of the fiesh side and the thteker the com 
pressed Jiair layer 

Furdcnsit) tvas deternuned b> different laboratory methods (b> counting 
and weighing and b> tlie number of Jntr roots m the lusiological sections of 
skin) and also by grading the juveniles Tlic density was dependent on the 
size of the animal and the pelt 

Large females (average weight 1 2 j kg and bod> length 3U cm) were 
cliaraclcnzcd b> denser fur (a greater number of top hairs and more 
underfur per unit area of the pelt) than females of moderate size 

Among the pelts of males, the spancst fur came from mmks of size caici,or> 
A’, which IS parucularl) large 

Ihc data from laboratory analpu of tJic dcnsitj of the hair coal have 
been confirmed 6> the results of grading </ic animals on ffic basts of that 
weight 

Having noticed less dense fur on laigc males (pells of V caicgor) 
animals),itis necessary lokecpin mind lint among these, as well as ipancl> 
haired animals there arc animats wath dense fur and v\cll dcvclopctl top 
hair The high vanabiht) m fur dcnsit) noticed in mmks makes >t possible 
to select animals, specially males wliidi combine large size and demr fur 
Ihcrcforc, in planning ways lo fatten minks, iin tmiwriant to rrject 
large animals with sparse fur and select dcnscJ> haired anunab, cvxn wl rn 
selecting for sue, i c . according to the phcnoivpe of the imnk. 



BREEDING OF AMERICAN MINK {MUSTCLA VISOK BR ) 
ON THE MOZHGINSK STATE FUR FARM 
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A study of the reproduction of valuable commercial mammals is of great 
scientific and practical importance From the intensity of reproduction of the 
ammals, their ‘byproducts can be forecast, their population dynamics 
judged and fur dressing planned 

In View of the fact that information on the reproduction of Amencan 
minks in nature is inadequate, the authors undertook an investigation of 
their reproduction in pens In 1972, after observing the reproduction of 
113 female American minks on the Mozhginsk fur farm in tlie Udmurt 
Autonomous Soviet Socialist Republic, tlic authors estabhshed that maung 
occurred from March 5 up to March 26 and gestation lasted for 36 to 61 days, 
with an average of 46 days (m 3% of females 36 to 40 days, in 80%, 41 to 48 
days and in 17%, 49 to 61 days) Whelping was observed from April 25 
through May 11 (72% of females whelped between April 27 and May 5) 
The number of kittens m a litter varied from 1 to 9, the average being 5 1 
As the ammals got older, a change m fertihty was noticed Thus, the average 
number of kittens in the litter of year old females was 5 2, of two year olds 
5 93 and of three year olds 4 9 
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Diverse forms of antigens and proteins, synthesized by genes at many 
loci and bearing different names, are seen m various species of animals 
including farm-bred fur-bearing ones The object of the present investigation 
is to study the electrophoretic characteristics of serum transferrin and 
hemoglobin of erythrocytes m minks and in hybrids of blue and silver-black 
foxes On the expenmental-demonstration farm of the Institute of Fur 
Farming and Rabbit Breeding, horizontal electrophoresis on starch gel by 
the method of O Smitts ( 1957) and on paper b> the method of L Gurvich 
(1964), with some modifications, were us^ to study the polymorphism of 
transferrin and hemoglobin in standard (n 806) and pastel (n«500) minks, 
blue foxes (n— 14), silver-black foxes (n« 14) and their hybnds (n = 32) 
The hemoglobins of standard and pastel minks were identical in their 
electrophoretic rate of motion , two allelic forms designated Hb* and Hb® have 
been found Moreover, a rarely encountered subtype C has been detected 
During the inbreeding of standard minks, there was an increase in the con- 
centration of Hb'^ genes due to 20 to 50% increase in the number of homory- 
gotic animals with the genotype Hb** during the test period In cross-bred 
animals, as compared with inbreds, the increased concentration of this gene 
has not been observed Gene equilibrium is most often disturbed due to a 
preponderance of hctcrozygotcs in tlie cross-bred populations and of 
homozygotes Hb** m some groups There is polymorplusm in the locus of 
hemoglobin in blue and silver-black foxes and their hybrids The tivo 
types of hemoglobin identified iiave been designated A and B, as in other 
animals, and the electrophoretic variants on paper arc more distinct, in tlic 
rate of movement, the hemoglobin ofhybnds was similar to that of the parent 
forms In the populations of standard and pastel minks, genetic polymor- 
plusm has been detected ivith respect to transfemn, and four varieties have 
been designated depending on their electrophoretic motion rapid A, 
followed by B, C and D Population analysis has shown tliat animals ivith 
alleles A and B are encountered with populations most frequently (34 04 
and 47 34%) ^ ^ found more rarely (2 60 and 0 69%) The 

results of electrophoresis of serum proteins were compared with Uic cows- 
nondmg values for milch cattle for puiposcs of standardizauon In blue 
Ld silver-black foxes and their hybrids, the rate of movement of transfemn 
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molecules was almost the same as m the mmU, but lower than that m milch 
cattle and rabbits The rate of mo\ement \Nas much lugher in silver black 
foxes tlian m blue foxes ^\hlIe the hybrids held an intermediary position 
Electrophoretic NXiriants on the same analogy have been designated A, B 
and C, they are similar to the stage wise polymorphism noticed by I Fomi 
cheva (1974) m the family Camdae (silver black fox, corsac, blue fox and 
raccoon dog) Hybrid analysis has established the co dominant character 
of the inheritance of transferrin and hemoglobin among minks In a small 
population of hybrids, there was not even a single instance of disagreement 
between the phenotype of oflspnng and what had been anticipated on the 
basis of the hypothesis of 2nd and 3rd allelic s> stems of the proteins under 
study This supports the view as to the co dominant nature of the transmis- 
sion of tliese biological structural units In a test groups of hybrids, the gene 
concentrations were as follows 

TfA_o 1, Tfa— 0 5, Tfc— 0 4, Hba— 0 6and Hb,— 0 4 

The results of these investigations reveal the clearly manifest genetic 
polymorphism of hemoglobin and transferrin among mmks and hybrids of 
blue and silver-black foxes This information could be of use when rearing 
hv estock 
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Diverse forms of antigens and proteins, synthesized bj genes at many 
loci and bcanng different names, are seen in various species of animals 
including farm»bred fur-beanng ones The object of the present in\ estigation 
IS to study the electrophoretic characteristics of serum transferrin and 
hemoglobin of erythrocytes in minks and in hybrids of blue and silver-black 
foxes On the expenmental-demomtration farm of the Institute of Fur 
Farming and Rabbit Breeding, horizontal electrophoresis on starch gel by 
the method of O Smitis (1957) and on paper by the method of E Gurvich 
(1964), with some modifications, were used to study the polymorphism of 
transferrin and hemoglobin in standard (n*» 886) and pastel (n — 500) minks, 
blue foxes (n*sl4), silver-black foxes (n«» 14) and their hybnds (n = 32) 
The hemoglobins of standard and pastel minks were identical m their 
electrophoreuc rate of motion , two allelic forms designated Hb* and Hb® have 
been found Moreover, a rarely encountered subtype C has been detected 
During the inbreeding of standard minks, there was an increase in the con- 
centration of Hb* genes due to 20 to 50% increase m the number of homozy- 
gotic animals vvitli the genotype Hb** dunng the test period In cross-bred 
ammals, as compared with inbreds, the mercased concentration of this gene 
has not been observed Gene equilibnum is most often disturbed due to a 
preponderance of heterozygotes in tlie cross-bred populauons and of 
homozygotes Hb** in some groups There is polymorplusm m the locus of 
hemoglobin in blue and sUvcr-black foxes and their hybrids 7 he tvio 
types of hcmoglobm identified have 6ccn desrgnafed /I attd B, as in other 
ammals, and the electrophoretic vanants on paper are more distinct, in the 


rate of movement, the hemoglobin ofhybnds was similar to thatof tlie parent 
forms In the populations of standard and pastel minks, geneue polymor- 
plusm has been detected witli respect to transfemn, and four vanctieshavc 
been designated depending on their electrophoretic motion rapid A, 
followed by B, C and D Population analysis has shown that animals v«Ui 
alleles A and B are encountered wiih populations most frequently (34 
and 47 34%) while C and D are found more rarely (2 68 and 0 69%) The 
results of electrophoresis of scrum protans were compared with the corw- 
oondmg values for mdeh cattle for purposes of standardization In blue 
Ld silvxr-black foxes and thar hy bnds, Uic rate of mov cmcnl of translcrn 
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a much shorter period This would explain the much higher level of metabo 
hsm m the htc than in the early kittens in the age group 80 to 120 days, 
as has been demonstrated by the author's earlier experiments 

Therefore, based on the growth pattern of their winter fur, a \ery shoit 
slaughtering period is recommended for farms in Taimyr In selective 
slaughtering of blue foxes, it is necessary to take into consideration the sex 
of early kittens since the hair coat matures more rapidly in early females 
than in earl) males 



M/\TURATION OF FUR IK JUVEKILE BLUE 
FOXES BORN AT DIFFERENT TIMES 


A E Mikhailova 
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Many Taim^ r farms suffer immense losses due to the-poor quality of tlie 
pelts Not only the condition of feeding but also the maintenance of the 
animals are responsible for defects in pelts The time of slaughtering has 
no bearing on the pelt quality 

In view of the fact that the general slaughtering penod of blue foxes on 
Taimyr farms lasts for40to45days and that delayed slaughtering increases 
pelt defects (Savin, 1969), it would be of interest to see whether there is any 
relationship between the rate of maturation of the hair coat of fur bearing 
animals and the penod of their birth 

For this purpose, maturation of the hair coat was studied in male and 
female blue foxes with early and late periods of birth The study took place 
on the Potapovsk experimental demonstration farm of the Taimyr National 
Range m the first few days of slaughtenng of Uie blue foxes (from October 
29 through November I, 1972) The study covered 840 guard hairs (they 
are the last to mature) of early kittens (20 males and 22 femites) born m the 
first half of May and 820 guard hairs of kittens born late in June (21 males 
and 20 females) 

The results of investigations showed that at the beginning of tlie penod 
of slaughtenng i e , at the age of 1 70 days in the case of early kittens and 150 
days m the case of late kittens, the number of immature hairs was practically 
the same (10 6% in the early and 1 1 1% in the late-born kittens) 

The early females were somewhat ahead of the early males in the rate 
of maturation of the hair coat Thus, the number of guard hairs with 
incomplete growth was 14 7% m the early males, while it was only 6 8% 
in the early females In this respect, no difference could be established 
betNveen the late males and the late females 

According to the data ofL G Komarova (1967), the growtii of winter 
fur m juvenile blue foxes begins on the 73rd day after birth Under the 
conditions in Taimyr, the birth of late Utters, as compared to early ones, 
coincides with a significant decrease in daylight and a much lower atmos 
phene temperature This results m accelerated maturation of fur in the late 
juveniles 

At the commencement of slaughtenng the number of immature 
IS roughly the same in blue foxes, wheUicr horn early or htc Tins shon-s 
that the formation and gronth of snntcr fur among hie fallens occurred m 
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of body weight) was somewhat less than that of the corresponding natural 
beaters 

The process of molting, on the whole, was no different mpups in captivity 
than in pups in nature, but the molting of emaciated specimens was prolonged 
and its sequence differed somewhat Under captive conditions, pups caught 
during tlie stage of initial molting, molted fully m an average of 18 days, 
while those caught during the stage ofheavy molting completed itm JOdays 

Such phenomena as inflammation of mucous membranes in the oral 
cavity, inflammation of the lips and suppuration of eyes were noticed mostly 
m pups caught early The authors did not find these diseases among 
Greenland seals in the wild 

The mam drawback of captive rearing of Greenland seal pups is their 
early removal from the ice floes as a result of which, along with the fattened 
and heavily molted animals, there are also pups which have not yet completed 
suckling and hence have not accumulated the required amount of energ) 
resources to ensure normal and timely molting This results in the appearance 
of starved animals Selective catching of the pups based on ucight charac 
tenstics, so that the larger ones are removed first, is impractical Thus, 
captive breeding disturbs the genetic structure of the population with all of 
the attendant consequences, i e , diminution and degeneration of the 
offspnng 



STUDIES ON CAPTIVE BREEDING OF 
JUVENILE GREENLAND SEALS 


3 u / J/azarenko and Tu h Timoshenko 
Vorthern Dt\'ision of the PoIarScientiGc Research Institute of Marine 
Fisheries and Oceanography Arkhangelsk 


Since 1972, the Arkhangelsk fishcnnen’s unions have been carrying out 
on a commercial scale the rearing of juvenile Greenland seals m capUnt) 
The young caught on the ice floes of the White Sea are brought to tlie coast 
m special containers by helicopter and are bred m pens until the molting of 
pnmary hair is complete The principle of this metJiod is based on certain 
biological characteristics of the animat and is dictated by economic con 
siderations Roughly a month after birth, tlie juveniles (white coats) molt 
their embryonic (fetal) hair coat and grow a new one, at which point they 
arc called beaters At the peak of molting (stage of crested seal B), the pups 
cease milk feeding and sur\nve for some time on tlicir own subcutaneous fat 
reserves The pelts of beaters are m great demand but it is difllcult to citcli 
tliem— the animals are cautious, they do not form dense congregations and 
the> live on sparsely inhabited ice floes far awa> from the coast 

Studies on these captive animals were earned out from 1972 to 1976 

The behavior of the pups in pens is mostly determined b> their ph>'siolo 
gical state when caught — their age, degree of fatness and stage of molting 
Fat and heaNnly molted animals ha\c none of the denations from the normal 
pattern of behavior tlial arc noticed in underfed animals, i c , sucking on 
the hair coat of other animals, eating snow, sivnllowing pebbles, duph>ing 
aggressiveness or, on the other hand, total depression sshich is not charac 
tcnstic of them in nature 

Tlie change in the bod) weight of pups reared in pens depends on the 
age at which they >%xre placctl in the pen— white coat, crested seal A or 
crested seal B Depending on this factor, the loss of body w eight in captis c 
animals vaned from I&-30%, the aacrage being 30CMOO g a day , further, 
the daily weight loss wns more significant in Uie Pint halfof the captive period 
than in the latter half Tlie body weight of animals tint molteil incaptivats 
was lower Uian that of animals that molted m the natural environments 
this diflcrencc was 10 kg in 1972 and4 m 197G The pups placed m pens 
dunng the stages of crested seal A or B grew into beaten of moderate body 
weight— 29 2 and 32 7 kg, respectively The body wxight losses were in the 
former 19 1 % (6 9 kg in the range 4 9 to 10 6 kg) and m the latter 0 0 o 
(3 I kg in the range 1 2 to 6 2 kg) 

The fatness of captive beaten (weight of pelt and blubber as a percentage 
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It IS important to determine the interdependence bet\\een silver colora- 
tion and the development of fur cliaractenstics in order to maintain fur 
quality v\hen breeding for eliminating tlie defect The author found a 
negative correlation between the spread of the defect and the mam features 
which determine the color and quality of the fur of blue foxes The effect of 
direct selection based on silver coloration (0 28) was mucli greater than 
indirect selection for color purity (0 04) or fur quality (0 02) 

In order to eliminate the defect, a homogeneous selection should be 
made based on the length of guard liair and underfur of parents with the 
absence or only slight development of silver coloration evailuated on a point 
scale and taking into consideration the extent of the silver zone and the 
density of hairs in this zone in accordance with the parameters discussed 
above 



MORPHOLOGY, GENETICS AND DEVELOPMENT OF 
GRAY HAIRS IN THE WINTER COAI OP BLUE 
FOXES 


7* G M}tnkova 

Institute of Fur Farming and Rabbit Breeding UrieJ naya 


Improving product quality is one of the main tasks of fur farming in the 
Tenth Five Year Plan Gray hair is a defect in the fur of captive foxes 
Outwardly, it is seen as a white stnp of platinum hairs bettvecn the pigmented 
tips and the underfur (silver zone) Tins is an undesirable bloom on the fur 
Investigations have determined the morphological structure of the hair 
coat on defective pelts, as well as the development, inheritance and associa 
tion of tlie defect with the other characteristics of color and quality of the fur 
The morphological structure of pelts with different degrees of the defect 
were studied m short and medium haired blue foxes The extent of the section 
of guard hairs with the silver zone raising above the underfur was significantly 
more (1 62 to 1 08 cm) in animals with t defect of one fo three bills than 
in animals with a defect of four or five balls (1 13 and 0 84 cm) In animals 
with the defect, the colored tip of the guard hair is smaller (] 06 against I 28 
cm) (P>0 99) The difference in the amount of guard hnir without the 
silver zone was sigmficant 7 18% against 52 9% (P>09o) The vanation 
coeificiem of the silver zone in blue foxes was more significant (P>0 999} 
in the absence or only slight devclopement of silver coloration when ilic 
defect was fully developed This phenomenon shows that when the amount 
of guard hair ivithout zones is large, even individual Inirs co\cring a large 
zone do not influence the visibiUty of the defect 

Information on the growth of silver coloration in tlie wnnterliair coat of 
blue foxes was obtained by examimng regularly one year old females The 
inspection was earned out once every 10 days starting on September 19 It 
lias been found that the development of gray hair ceased when the hair 


stopped growing longer 

Special tests were earned out to stud) the hereditary transmission of this 
defect Results showed that, in all types of selection of parents with tlie 
defect, the kittens bom had different extents of siKer coloration hut the 
number of juvemles wath clearly visible defects \anecl Thus, parents with 
a defect of four or five balls yielded 45 9% of the kittens w ith good fur (w ith- 
out Sliver coloration) while patents with distinct silver coloration gave only 
8 2°/ The distribution of the litter according to the extent of the dclcct 
sucffcsted that tins charactensuc was caused predominant!) by additional 
genes The hentabihty of the defect was 0 20 to 0 37 (P>0999) 
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were 15 0±0, 150±0, and 4 3±0018, and the diameters of the uterine 
glands (m microns) were 30 5± 0048, 300 ±0, and 100±0 

The administration of mcgcstrol acetate increased the functional activity 
of the tliyroid gland, a fact ivliich is substantiated by changes in its histological 
structure The thyroid epithelium has a cuboidal or cylindncal shape, tlie 
follicles are small, the colloid is vacuolated and desquamation of epithelium 
IS noticed in many follicles On the first day after stopping the administra- 
tion of the preparation, the thickness of the epithelium (in microns) in the 
first group was I10±011 and in tlie second group 102±01I The corres- 
ponding diameters of folhcles (in microns) were 9 1 3 ± 0 66 and 90 2 ± 1 08 
On the ninth day, the thickness of tlie epithelium m the first group ivas 9 6 
±0 082 and m the second group 13 2±0 13, the corresponding diameters 
of folhcles were 81 4±0 94 and 74 SiO 52 

In the control minks, the thyroid cpithehum was small and flat (thickness 
of epithelium on the first day 4 5±0 II microns and on the ninth day 5 I 
±0 055 microns), the follicles were large and had a dense consistency 
(diameter of folhcles on the first day 113 3± 1 5 microns and on the ninth 
day 114 4±0 97 microns) 

Thus, the admimstration of megcstrol acetate to minks during tJie 
anestrus period stimulates the growth and development of follicles in the 
ovaries, increases the proliferative processes m the endometrium and enhances 
the functional activity of the thyroid gland 



EFrECT or THE PROGESTOGEN MEGESTROL 
ACETATE ON THE SEX ORGANS AND 
THYROID GLAND OF MINKS IN THF 
ANESTRUS PERIOD 


G Bosova 

Institute of Fur Farming and Rabbit Breeding Udcl naja 


Hormonal stimulation, including treatment with synthetic progestogens, 
IS no^v widely used to enhance the productivity of farm animals 

The purpose of the present mvesligatton is to study the effect of mcgestrol 
acetate, a synthetic oral progestogen, on the ovanes, uterus and thyroid 
gland of minks in the anestnis period 

Silver-blue minks received ivith their feed 200 fig (1 g) and 500 fig (2 g) 
of megestrol acetate daily from November 23 to 29 Controls tvere not 
administered this preparation From each group, five minks were killed on 
the first, third, sixth and ninth days after stopping the administration of the 
preparation 

Investigations showed that the ovines of the animils which leceived 
megestrol acetate tended to increase m size An analysis of histological 
slides showed an increase m the number of grafiian follicles and m their 
growth and development On the sixth day, there tvere 6 9 of these follicles 
in the females of the first group and 7 7 in those of the second group but 
only 2 4 in the control group On tlie ninth day, there were 9 3 in the first 
group, 6 0m the second group and only I 7 in the control group 

In the endomctnum of the uterus, disftnct proliferative changes were 
noticed under the influence of megestrol acetate On the first day after 
stopping the administration of the preparation, the weight of the uterus m 
the first group of females was 267 0±29 74 rag and in the second group 243 0 
±0 71 mg while it was only 125 8±6 71 mg in the controls Corres- 
pondingly, the thicknesses of the endonnetnum (m microns) were 341 0 
±209 309 1±2 23, and 1782±1 il, the thicknesses of epithelium (m 
microns) were I15± 0 043, 110 ± 0 043, and45±00I8, the diameters 
(in microns) of the uterine glands were 26 5 ±0 043, 2o5±0 043, and 


110±0043 . 

On the following days, the values of uterine indices m the expenmcntai 
animals increased steadily and on the ninth day, the weight of the uterus m 
the minks of the first group wls 484 0± 57 74 mg and in the second group 
4530-1-43 18 mg, while it was only 1160±15 77 tng m tlic 
forremonding thicknesses of the endometrium (in microns) were 407 0 

3 12 421 3±267and 173 8±0 8, thicknesses of the epithelium (mroicrom) 
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were: 341.3± 15.02 and 329.3±7.51; 408. 1 ± 2.45 and 389.9±2.83; 15.5± 
0.087 and 16.5±0.043j and 31.5±0.087 and 31.5 ± 0 043. 

Thus, during the estrus period megestrol acetate inhibits the growth 
of follicles which leads to a reduction in the number of ovulating follicles, 
and it has a stimulating efiect on the proliferative processes in the endo- 
metrium of the uterus. 



EFFECT OF THE PROGESTOGEN MEGESTROL ACETATE 
ON THE OVARIES AND UTERUS OF MINKS 
DURING THE ESTRUS CYCLE 


N G J{osova 

Institute of Fur Farming and Rabbit Breeding, Udel naya 


The effect of megestrol acetate on structural changes in the ovaries and 
the uterus at a dosage of 200 fig was studied in 83 minks The preparation 
was admmistered for seven days along with the feed 

When studymg the follicular state of unmated minks, the follicles were 
subdivided, dependmg on the degree of development, into the first, second 
and third stages and the degenerabng follicles 

On the third day after starting the administration of the preparation 
and on the first day after its cessation, the numbers of follicles in the females 
of the test group were first stage 3 3 and 4 3, second stage 3 0 and 1 7, the 
third stage 5 0 and 7 0, and degenerating follicles 2 3 and 3 7 The corres 
ponding values for the control females were respectively 1 0 and 3 0, 1 7 
and 10,73 and 7 0, and 5 3 and 4 3 The results of analysis showed that the 
females whicli received megestrol acetate had more follicles of the first and 
second stages and fewer of the third stage and degenerating follicles These 
data suggest that megestrol acetate delays the growth of follicles This may 
be explained by the fact that the preparation inhibits liberation of the 
folhclc stimulating hormone of the pituitanes 

An analysis of the ovaries of mated minks shoived that there ivcrc fewer 
ovulated follicles in the females which received the progestogen, than in the 
controls In the females ivluch mated only once, the number of o\ulatcd 
follicles was 11 1 1 ±0 8 in the test group and 12 97 ± 1 03 m the controls 
In the females ivhich mated tmcc, the number of ovulated follicles from 
tlie tivo ovulations was 1 5 83 ± 0 8 in the test females and 1 7 68 ± 1 11 m 
the controls The reduction in the number of ovulated follicles could be 
explamed by the inlubiting effect of megestrol acetate on the growth and 
development of follicles 

The administration of the progestogen intensified the changes in tlic 
uterus before pregnancy On the third day after starung tlie administration 
of die preparation and on the first day after its cessation, die weight of tlie 
uterus in the experimental group of ammals was 370 0 ± 13 66 mg and 389 3 
i6o 59 mg, the thickness of the endometnum (m microns) 429 9±2 88 and 
467 5±3 34, the thickness of the epitheUum (in microns) 18 0± 0 043 and 
21 5±0 013 and the diameter of theutenne glands (m microns) 33 0± 0 043 
and 34 OiO 087 In die control group of ammals, the corresponding values 



USE or SHORT-HAIRED BLUE FOXES FOR 
INCREASING THE SIZE OF LOCAL BLUE 
FOXES ON THE VYATKA FUR FARM 


7* A Platunova 

B M Zhitkov All Union Scientific Researdi Institute of Game Management 
and Fur Farming (VNIIOZ), Kirov 


The V)atka experimental demonstration fur farm for breedmg livestock 
has been engaged m the rearing ofblue foxes which, in their fur structure, arc 
essentially long-haired The animals were imported in 1962 from Nonvay 
Sind from the Pushkin state fur farm in Moscow district In 1972 and 1973, 
n batch of short-haired blue foxes was imported in order to improve the 
mdigcnous fox in color and fur quality 

Regarding the imported fox, the question arises as to whether it can be 
used as a means of improving the long-haired blue fox not only in color and 
fur quality but also in size 

During the slaughtering season, 657 animals born that year w cre liandlcd 
The) were weighed, body lengtiis were measured from the tip of nose to tlie 
base of tad along the bod> flexure and chest measurements w ere taken behind 
the shoulders Pelt length was measured, in accordance witJi GOST specifica- 
tions, from the central point between thec>es to the base of the tad and the 
"'tdih in tlic midporiion of the pelt 

A comparison of linear- wciglit indices showed that the most highly 
cvcloped were the short-haired blue foxes The females as well as the m'dcs 
''®re characterized by greater live weight and size than the long-haired blue 
oxes Tlic difTcrcnccs in all of the indices were significant (P>0 99) 

Since the size of the animal determines the pelt size, it is understandable 
that the pells obtained from short-haired blue foxes were largcrthan the pelts 
o ong-haircd blue foxes Significant diflcrcnces were noticed in tlic length 
and Width of the pelts offcrn'iles as well as males (P>0 999) 

The hybnd obtxmcd by mating the long-haired wiUi the short hauw 
occupied an intermednry position wiUi respect lo its weight and lH>d> 


In hvc VN-cight, body length and clicst circumference, ti.c ammiJs wrre 
>ctier developed than the long-haired blue fox Hus suggests that the short 
fbx could servx: to enhance the size of the long Imred > «e ox 

UlU,, ,1,5 55,5, y ^,5, ,^5, ,,,5 ,|,on haiffU W* 

be used to enhance U.c jizc ofllic local foxra on the Vt-atla Jlale for 



EFFECT OF VARIOUS ECOLOGICAL FACTORS ON THE 
REPRODUCTIVE FUNCTION OF SABLES 


V Af Pavljmckenko and E S Imhemlska^a 

Vetennary Academy Moscow 


The most important physiological functions of an animal arc controlled 
not only by its heredity but also by several other factors, ivhich act on tlie 
individual animal 

Therefore, these mvestigations were based on an ecological approach to 
the comparative study of the reproductive processes in sables TTie results 
of these studies open the way for further work on the optimal parameters 
for the rearing of sables, specially under conditions controlled by the 
microclimate 

In particular, it has been established that, under natural conditions, the 
air temperature m the nests of wild sables throughout the year was above 
freezing stable and ranged from + 15 to ^-SS^C This was so regardless of 
the temperature of the surrounding air On the other hand, the pens of 
sables on farms varied widely in autumn, spring and winter, dropping down 
to — 10 to — la°C In all probabihty, this significantly delayed the process 
of sexual matunty in the juveniles 

The authors established that the natural illumination in the pens of 
sables was variable throughout tlie year On the average, it was 5 to 40 
times less than the corresponding values in open sites outside of the shed 

There is no doubt that under captive conditions, sables cxpenencc a 
deficiency of this important ecological factor, including ultraviolet radiation 
This IS also confirmed by the fact that implantation of blastocytes and their 
rapid development ending in whelping occurred in February when, after 
the autumn winter period, there is a sliaip nsc in insulation (specially from 
February through April) 

Body temperature measurement of most of the sables m pens were made 
with alloivance for the pen conditions, temperature of the surrounding air 
and tlie age of the animal 

The main reasons hav c been found for the migration of sables ivhcn tlicy 
arc released into neiv habitats, specially when the sites ivhcre thc> were 
caught and where they iserc released dificrcd noticeably m their ecological 
characteristics 

It has been established that, under certain difficult ecological condiUons, 
the process of sexual maturation can be delayed not only tn capmc, but also 
in avild sables 



THE DYNAMICS OF 17 ^-ESTRADIOL TESTOSTERONE 
AND PROGESTERONE IN THE PERIPHERAL 
BLOOD SERUM OF BLUE FOXES DURING 
REPRODUCTION 


Tu V PolyixtseVf G M Diveeva, V D Rozen, 

T G Novikova, A V Sobol* and N P S/ielma 
MoscowSiaie Univcntty 

Institute of Fur Farmins andRabb t Breeding, Udel na>a 


Tlie endocrine mechanisms involved in the reproduction of fur-beanng 
ammals are now being widely investigated These studies ivill allow purpose- 
ful control over the reproduction processes in animals The endocnne func- 
tion of the ovaries of blue foxes has been studied very little 

In this work we have descnbed the levels of 17 ^ estndtol, testosterone 
and progesterone m one year old female blue foxes in different stages of the 
reproduction cycle The sex hormones were determined by radioimmunolo- 
gtcal methods using highly speaftc antiserums 

In the penod of heat, the concentration ot 17 fi estradiol in six animals 
ranged from 34±27 pg/ml to 80±42 pg/ml Three days before the last 
mating there was a distinct nse from 37 ± 12 pg/ml to 80 ±42 pg/ml and on 
the day of the last mating, the hormonal level dropped to 36 ± 7 pg/ml The 
concentration of testosterone m these same penods before the last mating 
varied in the range 209 ± 97 pg/ml to 538± 3 1 3 pg/ml Three da) s before the 
last mating, the testosterone level in the scrum plasma increased to 538 ±313 
pg/ml while during the last mating it fell to 210 ± 73 pg/ml The progesterone 
content 6 to 14 day s before the last mating u as at the low lev cl of 76 ± 22 pg/ 
ml to 149 ± 70 pg/ml Six days before the last mating tlieir was the beginning 
of a sharp rise in the concentration of progesterone m tlie scrum plasma 
while, on the day oHast mating, its level went up to 23,4*1-1 ±3,bl^» pg/ml 
During gestation, on the fourth and aghth da)’s after the last mating, 
the concentrations of 17 /7-cstradiol were 37±7 pg/ml and 46±I3 pg/ml 
rcspcciivel) In the next fmv days this dccrcasetl to 27i 10 pg/ml On the 
22nd day ofgcsUation, the hormone lead was342: 20 pg/ml In the subsequent 
period of gestation, before whelping, tlicre was some drop without any sig- 
nificant fluctuations 

After whelping, during the I Idaysoflaclaiion, iliclcacl of 17/7 estradiol 
was m the range 19 ±7 pg/ml to 7±7 pg/ml, while in the penod of gestation 
It had been 43 ± 10 pg/ml to 262± 10 pg/ml On Uic fourth and eighth da\s 
after the last mating, the testosterone Ie\cb wcre2 12± 133 pg/m! and 2-10± 

137 pg/ml, rcspcctiscl) In the next few days of gestation dicre was a slight 



EFFECT OF 17 ^-ESTRADIOL AND PROGESTERONE 
ON THE PROCESSES OP MATING AND 
OVULATION IN SABLE 


Tu V PoljmtseVj T G J^omkova^ A G Volchek and V B Bozen 

Institute of Fur Farming and Rabbit Breeding, Udcl naj a 


1 he biology of reproduction among sables especially the mam endocrine 
mechanisms conirollmg reproduction, has not been adequately studied so far 
m spite of the fact that studies on the hormonal control of mating, ovulation 
and other important physiological periods may lead to the solution of import- 
ant scientific as well as economic problems relating to the breeding of sables 
The levels of I"? /) estradiol and progesterone in the penphenc serum and 
m the blood flowing from the ovancsof mature female sables ^sere studied 
during the periods of mating and ovulauon Blood was drawn directly from 
females before mating, at 5-12 hr intervals for 48 hr after mating and b> 
laparotomy after 80 to 90 lir The hormone levels tvere determined by 
radioimmunologtcal methods using lughly specific antiserums 

An analysis of the data revealed relativ ely high levels of 1 7 ^-estradiol 
(41 5 pg/ml and 35 6 pg/ml) and progesterone (615 0 pg/mj and 841 pg/ml) 
immediately before mating and in the first few Jiours after maung, m ovulat 
ing female sables as revealed with or without subsequent laparotomy In the 
late ovulating females (first group), there was a second increase m the level 
of both these sex steroids at 18, 24 and 30 hr after maung This could be 
described as pre ovulauon or associated with ovulation In females which 
did not ovulate late, a second raise in tlic Jiormonc level during the first few 
hours after mating was not noticed In most of the sables of the first group, 
there was a sharp increase in progesterone concentraUon 80 to 90 hr after 
mating and tins characterized the beginning of the functioning of the corpus 
laleus (2,324 8 pg/ml) In females of the second group, the progesterone 
concentration did not nse at this time, though it remained at a high level 
(6o6 8 pg/ml) Evidently this was adequate for temporarily suppressing 
lieat Similar changes were seen in tlic blood plasma flowing from the o\ ancs 
even 80 to 90 hr after maUng, but the concentration of these steroids was 
several limes greater than in tlie penphenc blood 

It may be seen from the above discussion that m sables ovulauon sets in 
the period immediately following the second rise m 17 /?-estradio! and pro- 
gesterone levels, while the duraUon of ovulation depends on the receptivity 
of the genital system of a given female These data confirm the possibility of 
detecting ovulation and the early stages of gestation (on die fourth da>) 
among sables 



EFFERENT NERVES IN THE LIVER, SPLEEN 
AND KIDNEY'S OF MINK 


Prikazckikova and VM. Bamatov 
Bashkir Agncullural Imtitute, Ufa 


Dissected specimens from 16 mink carcasses were carefully studied fo!Io\v- 
ing the method of Academician V.P. Vorob’cv 

The hepatic plexus is comprised of branches of the dorsal trunk of the 
vagus nerve and the solar plexus. The latter reaches to the left and right of 
the hepatic artery ; one branch of the dorsal trunk of the vagus also lies there. 
Together, these branches form the hepatic plexus on the vascular wall, which 
is composed of two nerve bundles. These surround the arterial wall and are 
loosely joined to it. Two more branches of the vagus run from the dorsal 
trunk to the hepatic plexus in the region of the portal fissure. They run along 
the lesser curx'aturc of the stomach, then pass between the lateral left lobes 
and the mastoid process of the liver and fuse with the hepatic ple.xus in the 
region of the portal fissure. The plexus, along with the corresponding arter>’ 
and portal vein, enter the portal fissure. 

The splenic plexits, composed of two or three branches of the dorsal vagus 
and five to se%*en branches of the solarplcxus, is located on the splenic artcr>\ 
It can be dMded into the dorsal and ventral portions u hich split the v^ascular 
walls and arc loosely Join«l to them. Together with the splenic artcr^’, the 
plexus turns into the hilus lienis. From it, five to eight tiny branches extend 
into the greater cun'aturc of the stomach and one to three branches extend 
into the greater omentum. 

The renal plexus is formed by tlic nervcbranches uhich extend from the 
dorsal region of the solar plexus to the right and left of each kidney 
independently. 

The left three to five branches form the left renal plexus on the correspond- 
ing arierj*. 'I'his is verj* loosely Joined lo the vascular wall and, along uiih 
the arterj', it runs into the left hilus rcnalis. 

The right hilus renalU is formed by four to six much longer branches of 
tlw soLir plexus. They arc loosely-joined to the wall of the renal \*cin and 
around the hilus rcnalis ihej* join sriili the renal artcr>’. Together with the 
vessels, the plexus enters tlic right hilus renalts. 
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decrease to 123 ±66 pg/ml. On tlic 22nd day of gestation, the testosterone 
concentration rose to 262 ± 40 pg/ml and by the time of ^vhelping, its level 
dropped to 43± 18 pg/ml. During the 14 days of lactation, the testosterone 
level varied within the range 35±20 pg/ml to 72±39 pg/ml. Progesterone 
content rose considerably by the 11th day of gestation to 30,800 ±3,934 
pg/ml and remained at that level until the 14th day. Later, it decreased 
steadily until the time of whelping, when it was 1,982 ± 1,547 pg/ml. After 
whelping, the hormonal level ranged from 1,016±406 pg/ml to 2,477± 
1,727 pg/ml. 

Thus, variations in the concentration of the main se\ steroids in the 
serum plasma of blue foxes have been studied in detail for the first time 
during their reproduction and gestation periods, and their role in these 
processes has been demonstrated. 



VARrABrLIT\ IN THC MORPHOPHISIOLOGICAL 
CHAR\CTERISTICS OP AMPRICAN MINKS 
UNDER WARM CLIMATIC CONDITIONS 


P Reimoi P ^holl^btlov and A G Djc/iuK 
MuJtj-duaplmary InstitutcofNatura} Sctcncw KanikaJpaL Division 
\cademy of Sciences of the Uzbek Soviet Socialist RepiiW c \uLm 


Environmental factors greatly affect the growth of animals The most 
important among these are temperature, humidit), light and feed TJie 
authors studied the effect of t\arin climatic conditions and feed on the 
tnorpfioph^’siofogicaf %anabifit) of American mints reared on the Amu 
Darya fur farm 

In 1967, Amcncan minks of standard color were imported from the 
Beregovo fur farm in Kaliningrad distnct At the time of import the ascrage 
"eight of males (n — 50) was 1,355 g and bod> Icngtli 425cm Tlic corres 
ponding values in females (n“50) "ere 830 g and 33 3 cm After seven or 
eight )ears (1973 up to 197o), the average weight of the males (n-40) was 
1,100 g and body length 38 cm m females (n = 40), tlie corresponding values 
v\crc 700 g and 31 cm This suggests that noticeable changes had taken 
place m their external charactcnstics m the course of acchmatiratinn 
Investigations of absolute weight and si/e of internal organs m the American 
minks under stud) showed that,in comparison to imported ones the anmnis 
reared in Karakalpak tended to be lighter m the vvcight of heart, lungs hver, 
kidnc)'s, spleen and intestines Tlic relative indices of internal cliaraLtcnvucs 
showed insignificant statistical differences However, significant ihnVrcnces 
were obscrvxd m the size of pelts Tlic authors estabhdied that on ihe Ainu 
Dar)a fur farm, over a penod of five > cars (1970 through 197 j), 2 1" of the 
pelts VNcrc cxircmcl) large 21 4®o "cre large, H 6®,, inctlmm and 31 9"o 
small Tlic corresponding values ofpcluprodiicctl on iheBiiyiihmk ftir firm 
in thoTatar AutonomousSovactSocialist Republic were 9 3 4G 7 and 1 7® 

On the Rcisin<k ftir farm in Moscow distnct m 19Gil these values were 2J 4 

8, 20 n and 2 2®n, rcspcctivxl) 

I mm Dceember 1973 up to 197 » moTphological invcatigati >ns were 
rametl out on the blood the concentration oriirmoglnhin and the nundier 
orcr)throcvics and leiikoc) les were delemunctl Tw’cntv voungnn 1 20 aihdt 
animals of both sexes v^tre covered in the anal)-sit 

It can lie seen fmm the table that the e< nccniration of hrn«< el I m and 
the numlicr ofetythroev tes an I leukocjtcs arc lov^er in the minks ream! on 
the \mu Darv a commercial fann than in ll c animals from the experimental 
station in the Karelian Autonomous Smart Socialist Republic (Isait)unnik 



MICROSTRUCTURE OF THE INTESTINAL 
NERVES IN MINK 

O M PnkazcArkov 
QashUr Agricultural Institute Ufi 

A Study of the nerves of the intestinal wall in minks was carried out on six 
ammals by the impregnation method of Bil’shovskii-Gros 

The intestines of minks are endowed with an abundant nervous network, 
which penetrates the entire thickness of the intestinal wall forming a multi- 
layered plexus nervous located m thelaycrs between the intestinal membranes 
The plexus spreads throughout the entire intestine and consists of three 
layers subserous, intermuscular and submucosal 

The svbstrouj nervous plexus is located under the serous membrane of the 
intestine deep inside the longitudinal muscular layer The plexus is made 
up of thm and straight bundles of nerve fibers which form a sparse network 
that extends along the length of the intestine The gangha are loose and have 
a few cells No special differences were observed m the structure of the 
subserous plexus m different sections of the intestine 

The intermuscular plexus lies between the longitudinal and circular 
muscular layers It is made up of lai^e bundles of nerve fibers that form a 
prominent dense network, extending somewhat along the length of the 
intestine The plexus is nch m nerve cells, the number of these in the 
gangha can vary from a few celts to several dozen Particularly large bundles 
of intermuscular plexus, which have large ganglions containing numerous 
cells, are seen in the ihoccoebac section of the intestine Evidently, the 
extremely nch intra-muscular nervous plexus m this region has an important 
function, 1 e , It serves as a rcftcxogcmc zone and the point of transition from 
one functional section of the intesune to another The general plan of the 
structure of the intermuscular plexus is the same in all of the intestinal 
sections Howe\ er, the most extensive plexus is seen in the duodenum 

Cells of Dogel’s second type predominate m the ganglia of the intcrmus- 
culir plexus The ratio of the first to the second type of dicse cells along die 
length of the intestine corresponds to Academician Laverent’ev’s scheme 
( 1931 ) 

The submucosal nenous plexus n located in the submucosa layer of the 
intcsunal wall It is made up of nerve bunches which are thinner than those 
in the intermuscular plexus Some of these neia c bunches run independent!) 
while others run along vnlh the blood vessels The bundles of nenc fibers 
in the submucosal plexus are finely coiled and probably represent the rcscix-cd 
length of the nerve bundle uhen it is stretched dunng intestinal movement 
The gangha of the submucosal plexus are small, uith few cells, mosil) of 
Dogcl s second type, unipolar cells are also present 



SOME FEATURES OF REARING AMERICAN MINKS 
IN THE KARAKALPAK AUTONOMOUS SOVIET 
SOCIALIST REPUBLIC 


R Rnmov and R Z^ollybekov 
Multi disciplinary Institute ofNatural Sciences, Karakalpak Division 
Academy of Sciences of the Uzbek Soviet Socialist Republic, Nukus 

In 1957, 100 American minks (75 females and 25 males) were brought to 
the Amu Darya fur farm from the Tatar Autonomous Soviet Socialist 
Republic In the very first production years the average yield of kittens 
was 3 8 and the sale price per pelt was 30 rubles 40 kopeks 

The initial experiments on rearing American minks under condiUons of 
a warm climate gave encouraging results 

In subsequent years, in order to raise the population of the mam herd 
and to freshen the blood, new batches of animals were imported from vanous 
fur farms in the country 

The main indices of the productivity of the Amu Danan ondatra fur 
breeding farm in rearing minks m recent years are shown in Table 1 


Table 1 Main indicators of rearing rntnlis in Amu Darya fur farm 



— 

— 



Year 

. — — - — 

___ 



. 




— 

— — — — ■ 



1970 

1971 

1972 

1973 

1974 

I97j 

I97G 

Number pf pelts dressed 

6 992 

5 358 

8 111 

8219 

10 400 

10 300 

9 400 

Cost, rubles 

38 6 

396 

366 

3j7 

35 3 

37 1 


Average cost real zed nibles 

39 7 

40 1 

42 0 

40 7 

41 G 



Vield of kittens 

3 5 

40 

45 

37 

38 






— 

— 


— 

- 

■ “ 


Trom the expenence of the Amu Darjt fur farm, it ra-i> be concIutiKl that 
the breeding of fur bearing animals is possible under the warm cimitic 
conditions of the Karakalpak Autonomous Soviet Socnlist Republic 

In the near future the lowlands of Amu Drr>a wall become one o t ic 
leading regions for fur farming in Uzbekistan An essential prccon ition or 
the development of this industry is the a\ailabihl> of cheap anima am 
plant feeds The republic has iinmcmc potential for further expansion an 
for improxements m the profitabilit) of fur fanning Tins potentia ap in 
improvements in Uie qualit> of fur protiuced, in die reproduction eve o 
the animal population and in the complete utilization of the c icap mea 
and fish feeds available in the republic As a result of these favorable cornu- 
lions, the population of farm-bred animals could be raised bv ivso lo l iree 
tunes in the coming > ears 
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Table 1 Morphological pattern of the blood of American minks (ns80) 


Age- 

Sex 

Hemoglobin, 

percentage 

Number of 
erythrocytes 
m 1 cu mm 
in millions 

Number of 
leukocytes 
in I cu mm 
in thousands 


^fale 

93 6 

7 17 

3 63 


96 0* 

83 

6 55 

Adults 

Female 

91 & 

7 46 

444 


1035 

85 

6 71 


Male 

94 6 

6 77 

4 56 


102 0 

— 

__ 

Juveniles 

Female 

996 

7 32 

4 25 


1080 


— 


•The data ofNN Tyutyunnik (1971) areshoivn m the denominator 

1971) Intriispecific diflerentiation in minks during their acclimatization 
to warm climatic conditions can be clearly seen tn their grouth, development 
and reproduction (2hoU>beko\, 1970) 

The differences among minks reared under different ecological condi- 
tions are evidentl> associated with the effect of the warm climate and the 
quality of feed (fish constituted ncirly 70% of the feed ration on the Amu 
D-ut. -i fur farm) 
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beUveen the characteristics, without taking into consideration the deter- 
minant factor, still does not guarantee tlie stability of this association. 
When examining different groups of animals, the association between 
heterogeneous characteristics, though greater in absolute terms tlian the 
association between homogeneous characteristics, often decreases from a 
value close to unity to practically nil and more often even clianges its sign, 
this being statistically significant. 

The ‘moving level’ method of P.V. Terent’ev yields results similar to 
those obtained by factorial analysis. Ncvertliclcss, it has been demonstrated 
that factorial analysis is far more effective in isolating stable relationships. 



METHODOLOGICAL ASPECTS OF ISOLATING 
INFORMATIVE AND RELLVBLE INDICES 
IN BREEDING 


S E. Rubtsov 

Institute of Plant and Animal Ecology, Ural Scientific Center, Academy 
of Sciences of the USSR, Sverdlovsk 


The selection of animals based on economic considerations is sometimes 
difficult In such cases, it is possible to use an ancillary characteristic 
which would help alter the main feature in the offspring in any desired direc- 
tion. A necessary condition for the success of such a selection is the stability 
of the relationship between these characteristics. In psychology, while solving 
such problems, the factors which help ‘reliable’ (i.e., stable in time) deter- 
mination of the values of the main parameters are called ‘reliable’ in 
relation to the latter It is necessary that the main parameter be evaluated 
correctly, so that the determinant is ‘informative’ relative to the main factor. 

This paper presents the results obtained by an analysis of the stability of 
the relationship among various morphological characteristics of the wood 
marten, and applies those in resolWng the problem of choosing the charac- 
teristics for purposes of selection. The Unear coefficients of correlation (r«>) 
were determined on the basis of the results of 27 measurements in 202 animals. 
Further, the animals were divided into 12 groups consisting of animals of 
the same sex, age and point of catch. Factorial analysis was used, its purpose 
being to isolate certain parameters (‘lactors’). It is usually difficult or 
impossible to measure these parameters directly but, nevertheless, from the 
mathematical viovpoint, they represent the ‘original causes' giving rise to 
the values being measured. The number of factors vitally influencing these 
measurements has been determined. The degree of association of each 
parameter, for a group of animals and for a given animal, has also been 
determined. 

When selecting the anim.'ils, the characteristics used v\crc sucli that each 
of them had been fairly adequately explained by the constant group factors 
(criterion of homogeneity of the characteristics). An analjsis of this material 
showed that such associations were significantly more stable than the rela- 
tionships between characteristics with different factors. This is confirmed by 
the fact that the evaluations of relationships between cliaractcristics uith 
factors which arc homogeneous, compared with those which arc not, show a 
signilicantly low percentage of rariations in the values of r„ and a signlHc- 
antly low scatter of the values. _ _ 

It has been demonstrated that a ncar-niatlmum value of assoaauon 
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of A- and B cells in them 

In the interlobular connective tissue and m the parenchyma of the 
pancreas there are often ganglia surrounded by connective tissue capsule and 
contaimng large nerve cells The latter are more often found along the 
penphery of the ganglia Sometimes neuromsular islands surrounded by a 
distinct capsule are encountered Stray nerve tissues are seen m some pan- 
creatic islands 

Depending on their diameter, tlic bile and efferent ducts of the pancreas 
are covered by either cuboidal or prismatic epithelial portions of tlie pancreas 
In the apical tdGminal portions of the epithelial cells of ducts there are neutral 
and traces of acidic mucopolysaccharides In the svalls of medium and large 
bile and efferent ducts there are pocket-hke diverticula, the sjgmficance 
of which has not yet been understood The mucous membrane proper of the 
ducts consists of fibrous connective tissue 

The mucous membrane of the gallbladder m fur-bcanng animals 
forms complex folds ^vhIcll are higher and more complex in minks than in 
silver black and blue foxes The gallbladder is covered by a single layer of 
prismatic epithelium In tlie apical terminal portions of cells tlierc arc 
neutral and acidic mucopolysaccharides In the mucous membrane proper 
of the gallbladder in minks there are often serous glands and m minks and 
Silver-black foxes there are subepithelial lymph nodules 

Tlius,in the tissue structure of tlie liver and pancreas of the animals under 
investigation there are certain speafic and functional differences, which 
should be kept in mind during diagnostic investigations of tlie animals 



COMPARATIVE HISTOLOGY OF THE LIVER AND 
PANCREAS or FUR-BCARING ANIMALS 


A.F. Jljztiikli and V.A. Malevnina 
KazansL Veterinary Institute 


The liver and pancreas of 46 standard minks, 46 silver-black foxes and 
46 blue foxes aged 7 to 8 months were studied by histological and hi'stoche- 
micai methods. 

The general principles and specific characteristics of the structure of 
these organs were studied. The livers of minks, silver-black foxes and blue 
foxes have a lobular structure and weakly developed interlobular connective 
tissue. The organ is covered by a thin but dense connective tissue capsule. 
The hepatic cells in the lobes arc situated radially in two rows of bands 
forming hepatic cords. Between the cords there arc well-developed sinusoidal 
capillaries. The hepatic cells are polygonal in shape and their nucleus is 
circular. Binuclear tissues are often found in blue and silver-black foxes, 
but these are not seen in minks. 

The glycogen level of the hepatic tissue varies in relation to tlie phy- 
siological state of the animat. In well-fed minks (within an hour of feeding), 
the cytoplasm of the hepatic cells contains more glycogen than it does in 
under-fed animals. The glycogen concentration in these well-fed minks is 
even greater, while only traces ofglycogcnarenoticcd in under-fed animals 
(24 hr after feeding). Glycogen consumption starts in tlie hepatic cells in 
some lobes located around the central vein, while in others it starts from the 
periphery of the lobe. 

The pancreas of fur-bearing animals is compact- The left and right lobes 
and the head can be distinguished in it. In silver-black and blue foxes, the 
pancreas is similar to that in dogs, while in minks it is more narrow and 
does not have a distinct process in the right lobe. 

The exocrine portion of the pancreas consists of secretory sections and 
intercalated and efferent ducts. In the homogeneous zone of the secretory 
cells there is more ribonucleic acid. In under-fed animals, the height of the 
pancreatic cells and the zymogeniezone in them arc greater than in \%cll-fetl 
animals. 

The island of Langerhans in the pancreas of fur-bearing animals vanes 
in size and shape and is situated unevenly in the parenchyma of tlic 
lobes. Further, there is a definite pattern in thesizc of the islands in differcni 
lobes of the pancreas. The largest island is found in tlie left lobe, die smallest 
in the head and small ones in the right lobe. Islands of Langerhans have no 
connective tissue capsule. No definite pattern lias been found in tlie location 
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farm commercial characteristics can be used in breeding groups to e\ ol\ c 
new lineages 

The advantages of such a reorganization of breeding operations are as 
follows it is simple and economical — a small population of selected animals 
pelds positive results in a large herd, close breedmg is completely aioided, 
the effect of heterosis is put to good use, and extensive breeding work is con- 
centrated in the pedigree groups 

The suggested system can be used for any species of animals on any size 
firm, for mtcr-fami specialization, for intra farm specialization and uilhin 
individual bngades or divisions 

On any given farm, the introduction of these breedmg methods would 
ensure optimum conditions for raising a highly productive pedigree, well 
adapted to the local living and feeding conditions 



ORGANIZATION OF BREEDING OPERATIONS 


El Ryminskaya 

Byelorussian Division 

All Union Scientific Research Insututc of Game ^^anagement and 
Fur Farmmg (VNIIOZ), Minsk 


the development of large, specialized fur farms, difficulties anse 
in tlie organization and correct execution of breeding operations Tlie 
systematic introduction of new pedigree animals facilitates selection in a 
herd and reduces the need for large herds of pedigree animals selected for 
specific purposes At the same tune, the possibihties of enhancing the output 
of a herd by resorting to heterosis (hybridization) are not utilized adequately, 
this shortcoming can be rectified only by replacing the old animals period* 
ically 

The system of animal breeding adopted, when iJie composition of tlie 
mam herd includes a pedigree nucleus and receiver ammals, cannot adequa* 
tely ensure the required level of progress for the growing animal popu* 
lation of the consumer cooperative farms m Byelorussia TJicrefore, some 
changes are proposed in order to improve the orgamzadon of breeding 
operations The pedigree ammals are divided into three separate groups 
(nongenetic), each consisting of ammnls with the best phenotype for tlie 
population of a given group (tentatively called groups A, B and C) The 
remaining ammals arc divided into two separate groups (farms, tentatively 
I and II) Depending on the population of a herd, each farm may ha\e 
several independent commercial units (bngades and divisions) 

The selection of pairs witlun the pedigree groups is made on the basis of 
mutual compatibiUty with respect to the individual farm and its commercial 
charactenstics The young of these ammals arc used to make up the main 
herd of pedigree groups and the breeding nuclei of coromcrcml brigades 
Further, the females from group A go into the breeding nuclei of farm I , 
the males her«, however, arc from group B On the other liand, females of 
group B and males of group A go into the pedigree nuclei of commercial 
farm 11 

The purpose of the pedigree nuclei of commercial brigades is to obuin 
females by mating tivo populations wludi are used to make up females m the 
production herd of commercial bngades Males from breeding group C ire 
used to make up the herd of males on commercial farms I and II 

Consequently, a commcraal ju\cmlc avlucli has ongmated from three 
populations has enhanced rcproducuvc capacities Crossbreeding and 
E«ietically controlled maung promote heterosis Animals s>ath outstanding 
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degreased pelts This may be cxplamed by the thickemng of tlie skin tissue 
\vhich occurs wlien a sigmficant amount of capillary moisture is removed from 
between the fibers 

A 12 hr stonng of the pelts showed almost no change m size (increase 
was only 0 1-0 2%) On rolhng in wood shavings on the flesh and hair sides, 
the pelt area (of males as well as females) increased correspondingly by 1 8 
and 3 2% due to the moisture of the tissue 

Thus, dunng preliminary processing, there is some reduction in the size 
of pelts Compared ivith the pelts as removed from the carcass and not 
degreased this reduction was 7 5% m the case of male pelts and 9 7% m tlie 
case of female pelts 

The shnnkage of pelts dunng finishing has also been investigated It was 
found that dressed pelts were smaller than the unfinished raw ones, which 
has undergone all of the preceding stages of preliminary treatment This 
reduction was 6 3% in the case of male pelts and 10% in the case of female 
pelts The total reduction in the size of rmnk pelts in the semifinished state, 
compared to the undressed, steamed and nondegreased pelts, was 15% m 
oiales and 17% m females 

The moisture content of the pelts after drying greatly aflccts the vam 
hons in pelt size and quality Underdiymg of the pelts dunng prchminaiy 
treatment, as per standard practice, results in less shnnkage since llie pell 
erca decreases as the amount of moisture removed from tJie skin increases 

Dunng drying and rolling on the flesh and hair sidesof pelts, it is advainta 
ficous to brmg up the moisture to a level approaching the norma! tempe 
*^turc pressure condiuons, 1 e , to roughly 12-14% In this event the 
'Moisture content of the skin Ussuc and hair decreases insignificantl) on 
storage and hence vanauons m the pelt due to shnnkage, deformation, 
etc , arc minimized 



CHANGES IN THE NATURAL PELT SIZE OF 
STANDARD MINKS DURING PRIMARY 
PROCESSING 


RA Safonova and GZ Pestoia 

D M Zhitkov All Union Scientific Research Institute of Game Management 
and Fur Fanning (VNIIOZ), Kirov 


Pelts are evaluated on the basis of their size and hence the index of size 
IS important in fur farming It is well known that the sire of pelts depends 
on the technology of their preliminary processing, but the range of vanations 
m this characteristic during different stages in the processing of mink pelts 
has not been studied 

The authors studied the pelts produced by the Vyatka fur farm under 
the expenmcntal conditions of the workshop of the All Union Scientific 
Research Institute of Game Management and Pur Farming and in thcFelka 
factory 

The> determined the vanations m mink pelt size during drying, rolling 
on the flesh and hair sides and dressing of the semifinished product The 
results are shoivn in Table 1 


Table 1 Variations la the pelt slxe of minks daring dUTcrent stages 
of treatment 


State of pelt in cadi stage of treatment 

Pelt area 

sq cm 

Males, M±m 

Females M±m 

Aj remowd from the carcass 

l.l8l.2d:6 1 

8o7 I 8 

Degreased on the flesh tide 

1 103 9±3 2 

808 8±1 4 


J WI lil 7 

770,3^0 7 

After Slocking 

1 (M8Zd:l 6 

7C8 2i03 

After rolling on fl«li and hair sides 

I 0670±3 0 

793.3±0 6 

Made into semifinished producto 

I,OOI.2iU 

TllOiOl 


InVKUgations showed tliat the pelt size saned significandj depending 
on the stage of treatment After degreasmg of the slan tissue, the pelt sire 

decreased anproximatcl) S-7% ThereasonforUiisliasnolbeeniniesligalirf 

Possibly the lal cr of subcutaneous fit impeded the elastic properties of the 
sbn hssues and on remosring it dunng degreasmg, die tissue became thin 
As a result die pelt shriveled somewhat 

In stages of preliminary treatment such as s ketching and dr>mg. the pe 
sire of males L well as females decreased 5 to 6\ tn companion wndi 
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Table 1. Variations in the moisture and fat contents of tbe hair coat 
during different operations in the preliminary treatment of pelts 


Operation m the preliminary 

hiouture content, 

Fat content, 

treatment of pelts 

% 

% 

Steaming 

172i0 80 

294±0 80 

After drying 

C 3±0 70 

29 7±0 82 

12 hr after soaking 

60±021 

29 4±0 87 

After roUing on flesh side 

I2 0±036 

10 3±0 76 

After rollmg on hair side 

I00±0 82 

3+0 20 


(about 32% in some pelts) during the processes of skinning from the carcass 
and degreasing of the skin tissue 

During processes such as drying and stocking, the fit content of the hair 
coat remains almost unchanged On rolling the pelts m moistened shavings, 
about 90% of the fat is removed from the hair coat and its content docs not 
exceed 3% dunng the following stage of preliminary treatment, i e , rolling 
on the hair side Thus, the investigations earned out established that the 
hair coat of undressed mink pelts intended for trade should contain not more 
than 12% moisture and not more than 3% fat 



HYGROSCOPICITY AND PAT CONTENT OF 
THE HAIR COAT OF STANDARD MINKS 


R A Safonova, G Z Ptstova and 0 A Shtognna 
B M Zhitkov AH Union SacnlificRcscarch Inst tutc of Game Maiugcmcnt 
and Fur Farming (VNIIOZ) Kirov 


Among the comple'c characteristics of pelts, one of the most important, 
in our View, is the ability of the hair coat to Jiold surface moisture and fat It 
does this by means of its capillary action and porous structure (the presence 
of scales on the hair surface) 

It IS known tliat an excess or a deficiency of moisture and fat in the hair 
coat of fur beanng animals adversely afiects its characteristics and its 
commercial \alue As a result of excessive degreasing or dehydration, the 
hair coat becomes dull, dry and brittle According to the data given by I P 
Stefanovich (1971), the breaking strength of the hair decreases due to 
msufficient fat N L Loseva and Z V Borisova (1972) established tliat 
the wear resistance of hair depends on the fat content 

Excessive moisture in tlie hair leads to mold on the pelts and the groutli 
of other putrefying micro organisms According to the standard specifica 
tions for the main types of dressed pelts (of Karakul sheep, rabbits and 
minks) the fat content of the Inir coat should not be more tlian 2% and tlie 
moisture content should not be more than 12% No special investigations 
have been earned out for standarduation of tJjc fat and moisture contents of 
the hair coat of undressed pelts of fur beanng animals Tlie purpose of tlie 
present inv cstigation is to arrive at rational v alucs for the optimum moisture 
and fat contents of the hair coat of undressed mink pelts and also to establish 
the changes m these indices dunng difTcrent stages of preliminary processing 
Pelts of minks from llic Vynika fur farm served os the test matcnal 
Drying, soaking and cleaning operations were earned out in Uic cxpenmcntal 
workshop of the All Union Scientific Rescardi Institute of Game Manage 
ment and Fur I arming Quality control of tJic pclu was regulated by 
organoleptic, phy'sical, medianical and clicmical methods The results of 
these investigations are shown m Table 1 

I he hair coat of steamed pelts contained about lO^omowturc About 
30% of the entire mouturc Ind been removed in the drying process Dunng 
stocking, the hairs gather an insignificant amount of moisiurc and after 
rolling on the flesh side, die moisture content increases iiouccably (about 
13% m some pelts) On cleaning (rolling on the hair side) the moisture 
again decreases (about 10%, m some pclu B-12%) 

M far as die fat content w concerned, die hain become cxccsiivtI) fat 
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animals The m. lute Headland mink surpasses the standard mink in metabolic 
rate, but is inferior m s>stohc rate and r^piration The rate of metabolism 
and the mtensit) of thermal regulation are invariably higher in summer 
than m winter 

In an artificial emironment, along witha general increase m body size 
(as a result of artificial selection for tins feature), there is also a proportional 
increase in the organs associated mth digestion and excretion, i e , the 
intestine kidneys and liver However, the organs associated witli the 
extraordinary efforts of the ozganism during muscular activity and various 
‘shock’ states, i e , the heart and lungs, retain tlieir original size, but become 
weaker 

The adaptive morphological changes and physiological functions, 
especially the bcliavior toward man noticed in Amencan minks m a new 
environment, reflect the specific conditions of that particular environment 
and the way of life of the ammal under these conditions These changes 
lead to domestication and are based on the modification as well as the 
mutational variability of a species 



ECOLOGY OF MINKS UNDER CONDITIONS OF 
DOMESTICATION 


A.jy. Segal* 

Kyzylsk Institute of Pedagogy 


TJie ecological characteristics of a species are the results of adaptive 
evolution in its natural habitat and environment. These are expressed by the 
degree of response of adapted behavior to morphological, physiological and 
intrinsic behavioral characteristics. Tlie artificial habitat and the environ- 
ment of fur-bearing animals reared in pens are essentially different from the 
biogcocenosis surrounding the animals in nature, though many abiotic or 
even biotic complex factors remain almost unaltered. Of utmost significance 
are the absence of natural selection in regard to important biological charac- 
teristics, and the origin of natural selectionin regard to characteristics which 
are biologically insignificant or even adverse. As a result, the ‘organism^ 
population and environment' system is destabilized and the wild form of a 
species is traruformed into a domestic form. 

The microclimate in a pen or cage is formed under the influence of tlie 
prevailing climatic complex, the agricultural actlvit}' of the breeders and liic 
behavior of the animal itself. The active nest-building and incubalional 
activities of the parents in tlie period of raising die offspring are often of 
decisive importance. The adaptive beharior of die animal at diis time, as 
well as diroughout the other periods of its life and its annual c^'clcs, is a 
powerful source for controlling thermal regulation in the pen and maintain- 
ing the thermal homeostasis of the organism. 

The physiological and behavioral mechanisms of dicrmal regulation, 
metabolic rate, cardiac and respiratory function and body temperature 
evolve during ontogeny according to the genetic code of the indiridual’s 
growth and development, irrespective of the specific environmental condi- 
tions. The establishment of dicrmal regulation and homoidicrmy in 
American minks takes almost 1.5 montlis, during which time the kits arc 
c.xposcd to a reversible stupor from cold; the incubating female is a necessary' 
requisite for their normal growth and development. 

Adult minks possess a lugh intensity of chemical thermoregulation (3.0- 
degree), the absence of ihermoncutral rones, the critical point 
at 30-35® and the presence of vital seasonal, sc.x-wise, genotypic and zonal 
(population) differences. The females liavc a IvigUcr mcubolic rate, rniich 
higher thermal conductivity of the fur and a greater dienmoplulic condition 
than the males. Tlie animals from Karelia and Magadan arc characterized 
by more stable body temperature and accelerated respiration ili.in Kuban 



DEGREE or HERITABILITY OF FERTILITY 
AMONG BLUE FOXES 


II Sergeeo 

B M Zhitkov All Union Scientiilc Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


The proportion of stenle or pooHy fertile animals is as lugh as 40-50% 
or more m herds of blue foxes Suitable selection is essential for enhancing 
fertility The degree of hentabihty of this characteristic predetermines the 
method of selection and its ultimate results Therefore, this feature was 
studied among blue foxes on the Vyatka state fur farm from 1968 to 1976, 
usmg 3,613 pairs of young daughters and mothers of different ages including 
803 young mothers, 2,557 two to four years of age and 251 five to seven years 
of age 

These investigations showed that reproductive capacity and low fertility 
do not decrease as the animals get older The percentage of such females 
varied m different yean from 38 5 to 50 5 The highest reproductive capa- 
city was exhibited by daughters of five- to seven-year old mothers among 
these daughters, the level of nonreproductive females was the lowest (23 9%) 
and the level of females with a moderateor high yield of cubs was the highest 
(63%) 

The hcntabUity coefficient offertUityrordiiferentgroups of young mothers 
was invariably positive and varied from +0 14 to +0 38, it was somewhat 
lower and sometimes negative (it vaned from —0 20 to +0 22) m two- to 
four-year-old females, and it \vas negative in four cases out of nine (it vaned 
from —0 82 to +0 48) in five- to seven year old females For the nine-year 
data on the whole, the coefficients were 0 28, 0 08 and 0 12 respectively 

The hentabihty coefficients of fertility, as well as analysis of the inhentance 
characteristics of fertility m relation to the fertility level in females of different 
age groups, showed that the group of young females ivith excellent breeding 
features contained highly fertile animals The group of two- to four-> ear-old 
females compnsed animals with moderate fertility and a comparauvely 
lugh number of fertile animals, while the group of five- to seven-year olds 
consisted of moderately fertile, moderately less fertile and moderately more 
fertile animals The least to be influenced by the external conditions were 
the two- to four year-old females To increase the reproduction rate and 
carry out selection for constituuonal stability, it is desirable to raise the 
proportion of five- to seven year-old females in a herd 



THERMOREGULATION IN COYPUS REARED 
WITHOUT WATER IN SUMMER 


A AT SegaV 

K>’2ylsk Institute of Pedagogy 


Coypus have been successfully acclimatiaed in many soudiem regions of 
the USSR The practice of rearing themivithout water in pens and cages is 
very much in vogue The loi\ productivity of these animals m captivity is often 
explained by their poor thermoregulation and poor adaptation to living wtli- 
out water The available information on the thermoregulation of coypus is 
contradictory (Slomm, 1952, Kuz*mo, 1966, Sultanov and Alimukliamedov, 
1966, Sultanov, 1968, and Sultanov andShatahna, 1968) and this necessitated 
the publication and discussion of the available data on this subject 

Experimental work was carried out during the summer of 1965 on tlie 
Sevennsk state fur farm (Kuban’) on four- to six-month*old males of standard 
type weighing 4 2-4 5 kg The metabolic rate was determined by pneumatic 
cameras (Slomm, 1952) after exposing the animals to diflcrent temperatures 
tvithm the range of zero to 35* after 2»hr intervals The body temperature 
was measured rcctall) and at II points on the skm surface simultaneous!) 
The respiration rate was also measured 

Chemical thermoregulation covered the range between zero and 20®, its 
intensity hang 2 1-3 3% per degree Tlic cniical point lay around 20®, the 
20-30® zone was thcrmoneutril and its metabolic ntc was 0 60 ml Oj/g hr 
with a respiratory coclTlcient of 0 65-0 GO 

There was a positive correlation between the respiration mte and the 
external temperature in the range 15-35®, but wthout signs of polypnea The 
role of respirator) rh)tlim in thermoregulation was of little importance 
The temperature at the center ofiiod) and on the skm surface showed a 
positive correlation with ihc external temperature throughout the tempera- 
ture range under investigation It was characicnred b) a high degree oT 
variation The rectal temperature vaned from 33 2" at 0® to 36 7® at 33® 
But the vaiscular changes in the skm were stnctl) confined to the duta! 
extremities and tail in relation to pli)'sical thermoregulation, regression 
elsewhere on the body surface s>as m the same range as m the rectum At 
high temperatures 33% of the heat flow passed ihrougli the feet and tail, 
which compnsc Icis tlian 10 ®^ of the Iwdv surface, while at low temperatures 
onl) 5% passed Oirough 

The dificrcnccs m the thermoregulation pattern of € 0 ) 7)05 taken from 
dificrent climatic and gcograpluc regions of the USSR reflect pli)mological 
pol>morplusm and population vainabilii> under infliieniial adaptive and 
acclimatizaunn factors 
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beanng ammals in pens After tests at the Vyatka fur farm which yielded 
positive results, the equipment was presented for use on 12 cooperative and 
state farms and at other institutions 

The Coordination Committee of the Ministry of Agriculture, USSR, 
handed down a resolution on tlie report of the All-Union Scientific Research 
Institute of Game Management and Fur Farming on the prospects of farm 
rearing new species of ivild fur beanng animals with the purpose of enlarging 
their range and improving their fur quahty In accordance %vith this resolu- 
tion a study ivas started in 1 972 on the possibilities of farm rearmg Kamchatka 
red foxes, which are the most valuable of the wid foxes found in the USSR 
In these efforts, hybridization of the red Kamchatka fox with the local 
silver black foxes from the Vyatka fur farm was extensively resorted to The 
results of crossing the test foxes revealed the genetic diversity of the herd of 
silver-black foxes reared on the fur farm of the Institute 

Dunng the period of our work, tivo types of silver black foxes %vcre 
identified The domination of red coloration, established as a result of 
crossing the Kamchatka foxes witli silver black foxes of the first type, rapidly 
yielded red Kamchatka foxes for inbreeding 

The second type of stiver-black foxes, which on mating with die red 
Kamchatka foxes yielded gray foxes, was used to produce juveniles of 
intermediary colorations for their furs 

At present, the Vyatka fur farm has foxes of the third and fourth genera 
tions of dissipative mating, as well as those obtained as a result of inbreeding 
of wild red Kamchatka foxes 

The offspring of red Kamchatka foxes reared in pens are charactenzed 
by a high vitality, as adults thc> are large and have high quahty fur At the 
1975 and 1976 Leningrad fur auctions, the pelts of discarded and slaughtered 
red and gray foxes fctclied 36% higher pnccs than the best silver black fox 
pelts The pelts of the red Kamchatka foxes reared on the Vyatka fur farm 
attracted the attentionoffur farms because of their dense Inircoat unusually 

Vieaxmta\ ccAoi , t»T<d vat, 

The market survey and breeding laboratories of the All-Umon Scientific 
Research Institute of Game Management and Fur Farming prepared the 
technical specifications for undressed pells, of farm bred Kamchatka red 
foxes, hybnds and gray foxes and specified an economic pricing pohc) with 
suggestions for improving their breeding in pens 

The mam obstacle in the evolution of new species to increase the range 
of pelts of indigenous farm-bred, fur beanng ammals is the lack of encourag- 
ing pnees 

'Die investigations of the All Union Scientific Research Institute of Came 
Management and Fur Farming show that, when tJie above lacuna is rectified, 
new vaneties of white foxes and ferrets will be quickl) addet! to the list of 
farm bred fur-beanng ammals 



INTRODUCTION OF RESULTS OF SCIENTinc STUDIES 
FOR INCREASING THE VARIETY OF FARM BRED 
FUR-BEARING ANIMALS 


GV Sokolov, Af Timofeev f A I Vokhm^antn 
and FJV Cheglahov 

B \f Zhitkov AU Union Scientific Research Institute of Game 
Management and Fur Farminff (VNIIOZ) Karov 


As a result of special genetic studies on the colored forms of coypus at the 
Vyatka state fur farm of the All-Union Scientific Research Institute of Game 
Management and Fur Farming, two new types of these fur-beanng rodents— 
snow and pastel — were produced 

The Kirov snow coypus, unlike the white Italian and Azerbaijan ones, 
have pure white guard hair and underfur throughout the body In 1970, 
the first pastel coypus were obtained on the experimental farm and their 
color came close to that of tlie well known pastel minks The Inir coit 
of pastel coypus is brown with a distinct blue shade and blue underfur 
At present, pastel ammals in dark, moderate and hglit shades have been 
evolved on the Vyatka fur farm 

As a result of work earned out over several years in rcanng coypus with 
new colors by inbreeding, herds of pure snow and pastel covpus have been 
raised on the Vyatka fur farm 

The Kirov snow and pastel coypus have gained immediate populanty 
among the fur farmers of the country In I960, snow coypus were cxportetl to 
t!ic Rumanian People s Republic 

In 1967, the Kirov snow coypus were awarded a certificate at an Exliibi- 
tion of the Achievements of the Pcoplc*s Economy of the USSR In 1973, 
a cloak made of snow coypu pelts raised on the Vy atka fur farm w as aw’ardcd 
a gold medal at the Leipzig autumn Fair 

From 1971 up to 1976, snow and paste! coypus raised on this farm were 
sent out for breeding to 60 regions located in difilrcnt climatic zones of tlic 
country O\cr40®o of tlicpups were supplied to the procurement ofTiccof the 
consumer coopcrativT union for use by amateur brecilers 

In recent years, ancillary farms specializing in rcanng snow and pastel 
coypus )ia\c been organized at the Zatonsk cxpcnmcntal-dcinonstration 
farm controlled by the Gorky regional farm and the ‘Pamyat’ Lenina’ 
collective farm m Kmbyalicv disinct Tlic object of these was to develop 
large rMCrvra of coj-pus will these new color jhatlcs 

,\5 a rciull ofinmugation! to imprme llic prodtabihl) of mnng ro)piil 
untitr the condition in Kirm, equipment nat denirrl to rear ihese for- 



DEVELOPMENTS IN COYPU BREEDING 


F V Sfaihroaht 

B M Zhitkov All Union Scientific Research Insutute of Game 
hfanagement and Fur Farming (VNIIOZ) Kirov 


In spite of long-term breeding, the production of coypu pelts and their 
dressing by state organizations has not grown proportionally as can be seen 
from the following data (average for five-year periods, m thousands) 
1946~19o0 8 3 1961-1965 139 6 

1951-1955 33 2 1966-WO 153 8 

1956-1960 103 2 1971-1975 108 3 

Poland, Nvith a much lower population, produces over a million coypu 
pelts a year 

Under the rapidly growing conditions of farm bred fur production, the 
specific proportion of coypu pelts among the fimshed fur products decreased 
for the country as a whole 



I960 

1970 

I97o 

Dressed animal furs, % 1960 level 

100 0 

430 0 

737 0 

Specific proportion of coypu pelts (%) 

1 6 

0 43 

0 34 

The prevailing position is due to the inadequate attention paid to die 


rearing of coypus and to inadequate economic incentives as compared to the 
other products of fur farming (Tabic I) 


Table 1. Indicra of p«I( evainatioo 


Indc’: 

Unit of 

measurement 

Mmk (1) 

Co>-pu (2) 

Ratio 
of 2 I 

Pelt area of large size 

sq dm 

B(7 3-8 8) 

22(20-24) 

2 75 

Cost of dressing a pelt 

a) large sized lint grade normal 

brown pelt 

rubles 

47 9 

21 00 

044 

b) average for 197a 

rubles 

45 37 

1234 

0^7 

Cost per sq dm of pelt 

a) in the raw condition 

rubles 

593 

O^j 

0 16 

b) in die dressed condition 

Wear resistance of fur article 

rubles 

as percent of 

9 16 

264 

0^9 


otter pelt 

70 

40-50 0^7-0 71 


Atotalori43 3 thousand coypupclts were dressed in 1975 Tliese included 
4fi 7 thousand pelts supplied b) the state farms, 23 3 thousand supplied bj the 




REARING COMMON OTTERS IN CAPTIVITY 


G V Sokolov and ittS Z^bololshUi 
B M Zhitkov All Un on Sacnt fic Research Imtilutc of Game 
Management and Fur Farming (\ NIIOZ) Kirov 


The growing demand for fur goods in turn enhances the demand for a 
greater \nnety of fur products One method of sol\ mg this problem is to 
rear nevvr species of valuable fur bearing animals in pens Of particular 
interest in this direction are common otters {Lulra lulra) According to P B 
Yurgenson (1932), the otter possessed all of the requirements for becoming 
a highly profitable object of commercial fur firming but no experiments m 
this regard have yet been undertaken 

One of the problems confronting us was to study tlie possibility of 
reanng otters in pens For this purpose, the autliors used wooden, two 
roomed, warmed nests with wire mesh enclosures 1 5 sq m in area The 
floor of the enclosure was raised off the ground and equipped wnth tipping 
water trouglis as used in die reanng of coypus (Sokolov and Timofeev, 1970) 
In summer, die trouglis were filled with ivater for bathing and mwintcr widi 
snow wJuch die otters avidly used for cleaning their hair coal Tlie otters 
were fed a ration approved by the Vyatka fur farm for reanng nimk stock 
The norm was rais^ in proportion to the weight of the test otters at die rate 
of 100-1 50 kcal a day per kg live weight of die 'inimil 

The intake per kg live weight is highest in year old otters and lowest m 
dircc-y ear-olds The view has been expressed m literature that the otter has 
a great need for lugh quality feeds (Yurgenson, 1932 and Vslu\lsc\, 1972) 
In expenments, the daily feed intake of otters per kg live weight did not 
exceed 150 kcal avliile minks [N Sli Pcrcl’dik (1972)) needed 200 kcal a day 
of metabolic energy per kg live weight By one year of age young otters 
reared m pens had attained the weight of adult animals caught m the wild 
(Tabic IJ 

Tabic 1 IVclght otter* of dUTmot sgea 



tv eight of test otter* at d ffercni ages 

m month* 

Weight of Saklut n ouert 

Snt 

n — 



caught in the v>il i 

A 

10 

\i 

(\tliivt*ev 1972) 


2 


4^ 

5^ 

\Ulc 

2 57 

CJ 

75 

C4 

Average 

4C 

55 


CO 


Tlicsc experiments showed dial the reanng of otters in pent was powiblc, 
especially of those caught at an cad) age 


HYBRIDS OF BLUE AND SILVER-BLACK FOXES 


jV/ Symtkov and A V Vladvmrov 

Institute of Fur Farming and Rabbit Breeding Udcl naya 


The problem of the hybridization of blue and silver black foxes has been 
engaging the attention of specialists since the very inception of fur farming 
Several successful attempts have been made to obtam first generation litters 
by mating these two species of animals (Starkov, 1941 , Cole andShackclford, 
1948 and Wolinski, 1964) However, because of low populations, no one 
could provide a complete description of the hybrids On the experimental 
demonstration farm of the Institute several dozen hybrids were produced 
over the last few years by impregnating female blue foxes artificially with 
the sperm of silver black foxes In tins process, tJie females retained tlie 
charactenstic fertility of blue foxes 

In the estrous penod, the outer sex oigans of tlie hybrid females took on 
the characteristics of female blue foxes coming into heat, the reflex action 
of ‘immobility’ in the presence of males was clearly manifested Tlie hybrid 
males exhibited sexual activity During coitus, normal penis erection uas 
observed m them However, attempts to obtain second generation hybrids, 
as well as olTspnng by mating the female hybrids with male blue foxes and 
female blue foxes with hybrid males, remained unsuccessful Histological 
investigations of die testes showed tliat spermatogenesis m die hybrids was 
interrupted in the stage of primary spermatocyte 

Compared with the halfsibs from the original species of animals, the 
hybrid juveniles at six months were charactcnzcd by a sutistically significant 
increase m live ssaght and greater dicst circumference bclund tlie shoulders, 
which shows the favorable effect of heterosis In regard to the Icngtli of 
head, cars, legs, tail and wddi of die head, the hybnds occupied an 
intermediary position bc^vccn the blue and silver black foxes In regard to 
the length of trunk, dicy were closer to the stiver black foxes being sigm 
ficandy superior to die blue foxes Tlie relative weights of internal organs, 
as well as the indices of scrum proteins m die Iiybnds, were similar to the 


corresponding values m die blue foxes , , i . r 

Clearly, the cliaraclcnjlics of slnicture anti hair coat in Uic It) lindi of 
blue nnd rdfer blach fores arc of utntort intetest. In dtcscbjbn^ in inter- 
mediate cliaracter of inbcntancc of tlic Icngtli and * * ^ ° 

burs and underfur svis noticed In color, titcj cxinbitcd signi i^n ' 
bons Tlie extreme sunants approaclied llte ongina orms n i ’ 

the bibnd. bid s-ery dot.net bnnvnoh slntdes svtd. lesser 
than the sdser black foies Guard liatn Kith a sdeer Italo v,ere detected in 



156 


farms of the All-Union Consumers* CooperativeSociety and 75.5 thousand • 
pelts supplied by indmdual and other farms. In the Russian Soviet Federa- 
tive Socialist Republic, 52,900 pelts were dressed against a plan target of 
19,700. 

The stabilization of coypu rearing in the public sector, along with other 
factors, is due to its poor profitability. On farms of the Consumers’ Coopera- 
tiveSociety, theproductionof pelts is unprofitable, particularly on specialized 
farms. On the Chuisk and Shamkhorsk farms, the level of profitability was 
— 30% (1975). Profitability is high on complex farms and on tliose wliich 
have specialized in breeding light-colored coypus. 

An analysis of regional data has shown thatpclt production by each farm 
is several times (3-10) more than what actually goes for dressing. In the 
market, the price of coypu pelts goes up to 50-70 rubles per piece. Consider- 
ing the rapidly rising prosperity of the people and the shortage of fur goods, 
as well as the limited varieties of animal species reared, the state of 
coypu rearing and the dressing of pelts cannot be regarded as satisfactor)’. 

At present, the development of coypu rearing is especially important 
since the coypu is a phytophagous animal, and more important, its meat is 
edible All of tlie other animals reared for theirfur need meat and fishproducts, 
wiilch are in short supply because of the dwindling resources of the oceans. 

To sharply increase the production and dressing of coypu pelts, it is 
necessary that: 

(a) the price of coypu pelts tie raised to at least twice the present 
level; 

(b) the Ministry of Agriculture, USSR, and other departments under- 
take measures to otganize the rearing of colored forms of coypus on state and 
collective farms, cooperatives and other farms in accordance with the methods 
worked out by the All-Union Scientific Research Institute of Came Manage- 
ment and Fur Farming and also by specialized farms, by providing the 
required capital investment for this purpose in the period 197B-1985; 

(c) coypu breeding by individuals be rationalised by organizing breeders 
into a trading group (section), by obligatory purchase of the pelts produced 
by tlicm, by exempting all categories of amateur breeders from income 
tax and by energizing tJic tvork of ihc trading groups of local councils and 
dressing organizations; and 

(d) the members of tlicse groups be supplied larger quantities of foodgrain 
and svire mesh as per contract, and land for raising vegemblcs and hay should 
be made available to these groups. 



BREEDING BLUE FOXES TOR GREATER BODY 
LENGTH AND LIVE WEIGHT 


W/ S^nukoti, N A Petrova amt L Af VaPtmao 
rnstitute of Fur Farming and Rabbit Breeding, Udel na>'a 


TJus work was earned out on the Roshchmsk fur farm from 1974 up to 
1976 Blue foxes were selected simultaneously for t\vo charactenstics live 
weight and body length Groups of large and small ammals were formed 
on tlie basis of their weight and measurements at the beginmng of the year 
Tlie group of large ammals consisted of those svhose weight and length 
exceeded the average herd index byO 56, while the small group consisted of 
those ^vhose index was 0 56 lower than the average herd level 

The ^veight and body length of the juveniles were assessed at the age of 
five months One group consisted of juveniles of large parents with size 
indices 0 56 higher than the group average 

The juvemles obtained from a homogeneous group of parents with a 
large body length were in all stages of breeding significantly superior m this 
characteristic to the corresponding young of small-sized parents During 
reciprocal heterogeneous selection of parents, the juveniles obtained occupied 
an intermediary position witli respect to body length When the parents 
were selected for their live weights, the young of large and small parents did 
not show any stgmficant difiercncc in the characteristics of the selected 
features 

The results of two > ears of breeding blue foxes to make lliem heavier and 
longer simultaneously shoivcd that selection for body length ivas more 
effective The coefficients of hentability (h") of body length and iveight 
also point to the greater effectiveness of breeding blue foxes for their body 
length, these coefficients are equal to 0 19-0 40 and 0 13-0 22, respectively 
The juveniles obtained from long bodied parents were significantly 
superior to the corresponding ones obtained from short-bodied parents, 
e\en in their ivcight 

Over a period of three years, the selection of blue foxes to increase tJieir 
size enabled the body lengtli of fivc-month«oIds to be raised from 62 5 cm 
to 64 3 cm in females and from 65 5 to 67 0 cm in males The difference 
in both cases was statistically significant (P>0 999) 

The selection of blue foxes to increase tharbod) Icngtli did not ad\cncly 
affect tlieir reproductive capacity "nic long>bodied females iverc in no way 
inferior in litter size to the short-bodied females 

Tliere was also no adverse effect on tlie quality of tlicir pelts Ammals 
with a long body produced larger (defect-free) pelts than tlic smallcr-sizcd 
ammab 
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all of the hybndsj ^vluch confirms that this characteristic should be regarded 
as a dominant feature But the specific proportion of guard hairs M.itli a silver 
halo and the ividth of the halo are significantly smaller m the hybnds than 
in the Silver-black foxes The tail of the hybnds ivas hghter m color than 
that of the silver-black foxes but the *type’ was transmitted as a dominant 
feature 

On the whole, the pelts of the hybnds of blue and silver-black foxes 
^vere charactenzed by larger size than those of the blue or silver-black foxes, 
and they had more iuxunous fur and /eiver defects The color of the pelts 
yvas better when the hybnds were produced from female silver foxes 

ConctttSioH 

1 The production of hybnds from blue and silver black foxes is possible, 
and IS most successfully achieved by the method of artificial insemination of 
female blue foxes svith the sperm of sdver-black foxes 

2 Hybnds, as a nile, mhent to an intermediary degree the charactenstics 
determmmg the interspecific differences between silver-black and blue foxes 
The silver halo and the ‘type’ are transmitted dominantly 

3 The orgamzation of large scale production of the pells of hybrid blue 
and silver-black foxes could be an important factor in increasing the range of 
farm bred fur products 



CHANGES IN SOME CHARACTERISTICS OF 
MINK PELTS IN RELATION TO THE 
AGE or THE ANIMALS 


V V Sudakov 

B M Zhitkov All Union Sacntific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


Among Russian investigators, dianges m mink, pelts with the age of the 
animals have been studied by A P Russkikh (I960), G A Kuznetsov (1961), 
MD Abramov (1965), LG Utkin (1969) and others However, the 
vanations in size, weight and thickness of the skin of pelts m relation to the 
age of the animals have not been studied by tliese investigators 

The author studied the variations of this property in relation to age using 
nunk pelts obtained from the Vyatka fur farm in Kirov distnct and tlic 
Gulbensk area of the Latvian Soviet Socialist Republic In all, 382 pelts 
of kits m 11 age categories (from 20 days to six months) were investigated, 
using tlie methods of B F Tserevitinov (1951) and B A Kuznetsov (1952) 
The pelt size of 20*day*old kits did not exceed 165 sq cm, tlicir average 
weight was 13 g, and the thickness of their skin 0 13 mm As Uie animals 
grew, increases in all of these indices were recorded Between 20 daj’sand 
i 5 months, the increases m pelt size and weight were insignificant But 
the age of tliree montlis, die pelts had grown by ncarly2 5 limes and their 
Weight was double tJiat of tlie pelts of kits aged 1 5 montlis 

Starting at three months, the size and weight of pelts stcidilybui vcr> 
slowly increased At the beginning of Uic fifth month, thesizehad increased 
to 65 sq cm and the weight to 10 9 g In regard to these indices the pelts 
of fivc-month-olds were no mfenor to tliosc of the suc-month-oId animals 
earmarked for slaughtenng 

Tlie thickness of the pelt skin varied less This propert) of pelts was 
directly proportional to the age of the animals and it w as also dependent 
on Uie season of the year In the first I 3 montlis, the skin Uuckness incre:uet! 
u) 005 mm (at the age of 20 days, it was 0 13 mm) In iwo-month kiw 
(»Pnng.summer period), tlicre was a significant increase in thickness 
wlucli can be explained by the active formation and growth of new lair* 
and by the large reserves of nutnents in the skin dial were required or lair 
growili iks a result of die accumulation of these substances, ^ 

Significant thickening of the skin tissue (Russkikli, I960 and Utkin, ) 
from 2-3 5 months, the skin duckness remamed almost unc lan^ 
n four«month old ammab dierc was again a duckcning of the s in tii 
whitli could be cxphined bv autumn molung and die formation o wanter 



Cotulusion 


1. Tlie selection of blue foxes to increase their size, i.c., tlieir body 
length, is more efiectivc than selection to increase their live ^veigllt. 

2. The selection of blue foxes to increase their body length did not 
adversely affect their reproductive capacity or the quality of the pelts. 



PROSPECTS OF USING POLECATS FOR 
ARTIFICIAL BREEDING 


Tu G Temoiskaya 

Institute of Pathology and Genetic*, Siberian Division Academy of 
Sciences of the USSR, Novosibirsk 

D V Temovskxi 

Institute of Biology, Siberian Division Academy of Sciences of the 
USSR, Novosibirsk 


The fur of polecats is presently in great demand At the 1976 Lemngrad 
auction, the maximum price for a light colored polecat pelt (39 dollars) 
exceeded that of martens (31 dollars) and dark brown minks (33 5 dollars, 
Pastushenko, 1977) 

At the experimental farm of the Stbenan Division of the Academy of 
Sciences of the USSR, thorough investigations liave been earned out on the 
biology of different types of polecats, i e , bght colored (steppe), black 
(forest) and ferret (albino or black polecat) One of the tasks was to raise 
hybrids of these polecats 

Our experiments showed tliat the ferret can be crossed readily witli tlic 
black polecat directly and reciprocally In direct crossing, female ferrets 
were mated with male black polecats, while in reciprocal crossing, female 
black polecats were mated with male ferrets Dunng direct crossing, the 
average fertility was double (11 cubs) (hat dunng reciprocal crossing (five 
cubs) The Erst generation of direct Jiybnd females had a lugli fertility (an 
average of 10 cubs) The reciprocal female hybnds yielded no offspnng and 
resorption of embryos has been recorded Hybnd males (direct and rcci 
procal) were fertile In all of die first generation hybnds, the color black 
was dominant In the second generation, Mcndchan segregation was 
noticed 

Tlic production of interspecific h>bnds was more complex Two fcmilc 
ferrets that mated wiUi light colored polecats bore 9 and 11 cubs eicli In 
the first generation, the Iiybnd females wxrc cliaraclcnzcd b> a high fertility 
(an average of nine), while tlie males were highly poljgamous and had 
prolonged spermatogenesis The color of the light-colored polecat predo- 
minated In studies on reciprocal mating, a light colored female polecat 
which had mated with a ferret was dissccteil on Uic 22nd day of gestation 
rim revealed six embryos (which di«l due to laparotomy) 

The Inbnds of wild species of polecat, which arc probably found in 
nature, were particularly interesting llic authors produced litters by malmg 
a female black polecat vv iih a mate light-colored polecat 'Hiough this female 
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hair This penod lasted \ip to fi\e months, after which time the growth of 
hair ceased and tlie skin tissue became somewhat thinner 

Tims, the most pronounced increase in the size and weight of pelts, and 
in the tluckness of their skin tissue takes place in tlie most active growth 
penod of tlie kits (20 days to 3 5-4 months, Abramov and Utkin, 1964) This 
phenomenon should be taken into consideration when breeding fur-beanng 
ammals using vanous zootcchmcal measures 



STRUCTURE, TOPOGRAPHY AND BLOOD SUPPLY 
ro THE DIGESTIVE ORGANS OT SABLES 


/ r Ttkiionot 

Kalininsic Agncultural Institute 


The carcasses of sables of diflerent ages, collected during the autumn 
slaughtering on the Pushkinsk state stockbrecdxng farm in Moscow district, 
were used for these studies Tlic method of thin sectioning measurements, 
weight, corrosion preparations and x ray vasography were used in these 
investigations 

The stomach of the sable is in the shape of a bent sac located in the 
anterior abdominal region, almost like a segment between the 10th to I3th 
nbs The greater curvature of the stomach is turned caudoventrally and 
reaches up to the I4th nb The cardinal portion of the stomach is turned 
somewhat to the left, ivhile the pylonc portion is turned to the right The 
capaaty of the stomach is 120 to 250 cm* and its weight is 8 to 14 g 

The small intestine, with a length of 140 to 180 cm and a diameter of 
8 to 14 mm, consists of the duodenum, jejunum and ileum The duodenum 
runs dorsally under the 12th to I3th thoracic vertebrae, turns in a caudal 
direction, and then turns to the left m the region of the second'third lumber 
vertebrae, without any clear cut transition, it then forms the loop of the 
jejunum and ileum 

The thicker section, or large intestine, is 15 to 20 cm long and consists 
of the colon and rectum Sables do not have a bhnd gut Commencing from 
the right side at the base of mesentery, away from the jejunum the colon 
transits onto the left side Later, the colon turns into the pelvic cavity and 
then into the rectum No sharp distmctionin the transition between the colon 
and the rectum has been detected 

The liver weighs 32-50 g and consists of six lobes (right and left lateral 
and medial, quadrate and caudate) The gallbladder is located between 
the right medial and quadrate lobes The liver is found posterior to the 
diaphragm, its lower margin reaching the zone of xiphoid cartilage 

The pancreas weighs 2 to 3 5 g and is 18-24 cm in length It consists of 
a head, body and right and left lobes The left lobe is clearly seen while the 
right lobe appears to be a continuation of the glandular body The pancreas 
is situated in the right h>’pochondnum along the mesenteric region of the 
duodenum 

Tlie blood supply to the stomach is munly through the left and right 
gastnc and gastroduodenal artcncs, from winch mucli smaller arteries 
branch out 
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was operated on the I8th day after mating (fertile fetuses %vcrc removed 
from the left horn of tlie uterus, while the nght one was left intact), it 
successfully ga\e birth to three cubs The following year, again, she mated 
with the same male and gave birth to two more cubs Hybnds of the first 
generation were fertile The female crossed svith the light colored polecat 
and bore seven cubs A male crossed w tih two female black polecats and bore 
seven and eight cubs, and with two female ferrets (litters of four and ten 
cubs) Hybrids of black and light colored polecats had the same color hair 
coat as that of light-colored polecats, except that they had a much longer 
dark portion at the tip of their tail 

In all, 22 type of matings of polecats were observed Tliese yielded 70 
litters and produced large hybrid formsivith beautiful fur and high fertiht) 
Among hybrid females there were many mild animals ivith motherly reflexes, 
which could be profitably used as excellent mentors, i e , as tramers of cubs 
of various valuable fur bearing animals It should be emphasized that ti\o 
or even three litters of polecats and their hybrid forms could be obtained 
annually 



USSURIAN RACCOON— A PROMISING 
SPECIES FOR FARM REARING 


I L Tumanov 

Western Division, All Union Sacntific Researcli Institute of Game 
Management and FurFarmmg Leningrad 


Farm reanng of Ussunan raccoons, or raccoon*dogs, was m vogue at the 
end of the 1920s and 1930s However, in the difficult War and postwar 
years, the rearing of this species ceased (ll’ina, 1952) Investigations carried 
out over the last decade have shown that the Ussunan raccoon was of average 
taste and highly fertile, ivhile its fur was in great demand in the international 
market (Pastushenko, 1977) Its mam biological features suggest that it 
could be widely used for fur farming 

1 The Ussunan raccoon is a polyphagous predator Along with animal 
feeds, plant remnants arc also regularly found in the stomaclis of these animab 
Their moiphological features (poor growth of canines, flattened molar 
surfaces, high abdominal index, etc ) also suggest the euryphagy of raccoon 
dogs When breeding on farms, they could be given the food left over after 
feeding the mam animal population on the farm 

2 The high ecological adaptability of this species, the vitahty of these 
animals and their ease of handling m captivity are of particular interest 
In the winter, their basal metabolism decreases by 2o% m companson with 
Its corresponding level in the warm period of the year (Sokolov, 1949) , their 
body temperature also decreases (author’s data) These enable the animals 
to remain in a state of winter hibernation for a prolonged period (from 
December to the end of Tebruary) Dunng this period, the Ussumn raccoon 
comes out for feeding only m thawed patches For tlie rest of the winter, it 
survives by utilizing its significant reserves of body fat (up to 2j% of its 
total weight), wluch arc replenished in the autumn 

3 Tlie comparatively early sexual maturity of the anim’ils (B- 10 months), 
die relatively short duration of gestation (60-70 days), and their lugh fertility 
(about 13-16 cubs) demonstrate the high reproductive capacity of this 
species Moreover, many females of this family of dogs and raccoons lay 
two litters a year (Korytin, 1974) This phenomenon could be profitably 
utilized to increase the farm breeding of Ussunan raccoons 
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Tiie intestine is supplied \vith arterial blood through the anterior and 
posterior mesenteric arteries. The latter then branches out into the ileo* 
coUoc arterj', which is divided into the right colic and ileac arteries. The 
posterior mesenteric artery is later divided into the left colic and posterior 
rectal arteries. 

The blood supply to tlie liver is through the hepatic artery which, after 
entering the portal fissure, divides into tliree large branches from which 
much smaller brandies radiate. 

The pancreas receives arterial blood through tlie splenic branches and 
the gastroduodenal and hepatic arteries. 
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Evidently, in minks, tlic wxaning of a litter in order to induce a second 
heat should be attempted at a very early stage, roughly before the kits are a 
^veek old. Particular attention should be paid to the European mink, Avhich 
differs from the American mink in its reproduction biology'. A relatively 
short gestation period, a late period of heat and the fact that two litters can 
be obtained in the same reproductive cycle (Te^no^^kii and Temovskaya, 
1977) render this species extremely promising for farm-breeding. 



THE POLYESTROUS POTENTIAL OF MINKS 
AND OTHER SMALL MARTENS 


IL Tumanov 

Western Division AU Union Socntific Research Institute of Game 
Management and Fur Farming Leningrad 


At present, some recognized works (Korytm, 1974 and Tumanov, 1977) 
have gathered factual data to demonstrate the possibihty that the females of 
many predatory mammals mate and litter twice a year, as has been observed 
in domestic dogs This phenomenon is most often observed in martens It 
has been pointed out that, m the event of resorption of embryos, birth of dead 
cubs or their early death, the females of small predators can again go into 
heat, mate and yield a second live Utter 

Zoologists and ornithologists are aware that when the first nest is lost 
during the penod of sexual activity, a bird lays for a second and sometimes 
even a third time Poultry farmers gather the eggs laid by the hens and thus 
stimulate the birds to lay more eggs By taking advantage of this pheno* 
menon,the females of some fur*beanng animals can be induced into a second 
heat Evidently, such a phenomenon is possible m all of tlie martens^ in which 
prolonged diapause of embryonal development is absent 

By weamng day old cubs and putung them under tlie care of foster 
mothers, zoologists D V Tcrnovskii and Y« G Ternovskaya, in the summer 
of 1976, obtained two litters each from female European minks and hybrid 
polecats and threeUtters from a female alpine weasel (Ternovskii andTernovs- 
kaya, 1977) 

While studying the potentialformultiplcestrous cycles in martens (Danilov 
and Tumanov, 1976 and Tumanov, 1977), the authors attempted to deter- 
mine the maximum possible penod ■m\hin which the young couW be weaned 
away, so that the characteristics of a second estrous cycle are induced in the 
females 

Observations on a female alpine weasel, whose kits died at the age of 
16 or 17 days (birth May 8 and death May 24, 1974), showed that a week 
after the death of the young, the female was again in a state ofestrus, mated 
andlaidasecondhtteronjuly 18 At the same time, on weamng l5-da> old 
kits (four in number) from a female European mink (June 1976), onl> some 
stray estrous scales were detected m her vaginal smears She did not mate, 
until a male for the second time, nor could she be induced into heat Tins 
was true also of two other fcmalcAmcncan minks caught mtlic wild together 
ivith their broods (experiments made m 197 1) ITie kits of these females were 
weaned at the age of 15 to 20 daj-s 
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die ovaries weighed 35.5% less and the horns of the uterus 17.3% less and 
at 1 7 months the difference in the relative weight of the ovaries was 13.5%. 

Tile sulfiiydryl groups characterize tlie rate of metabolic processes 
(direct dependence). The authors established that, at the ages of 5, 17 and 
29 months, the content of SH-groups was 2-15% less in the skeletal muscles 
and the brain of female and male colored minks, while it ^vas 3-6% more 
in the tissues of the spleen. A significant difference was noticed in the 
level of catecliolamines, ^vhid» characterize the state of tlie sympathetic 
part of the autonomic vegetative nervous system. On an average, in males 
of the American palomino type, the level of adrenaline in the tissues of the 
adrenal gland was 19.5% less and the level of norepinephrine 29.8% less; 
the corresponding values in the females wei^ 34.6 and 16.8%, respectively. 

Thus, the resu}ts point out that mutations with respect to the aiieie K in 
minks not only change the color of the fur, but also change the structure and 
function of many important endocrine glands and other internal organs. 



PLEIOTROPIC EFFECT OF THE GENES RESPONSIBLE 
FOR COLOR IN AMERICAN PALOMINO MINKS 


V B r ohiit A Ta Slesarev and A L BraunageV 

7k£ari>sL State University, Ioshkar Ola 

V G ICkarchevnikova 

Manisk Consumer Cooperative Fur Farm 


Asdel (1946), Johansson (1956), Butler (I9 d 8), DK Belyaev (19o8, 
1959 and 1961) and others have pointed out that, due to their pleiotropic 
effect mutations which bring about color changes m the fur are often accom- 
pamed by impairment of reproductive properties in the minks As compared 
to standard minks, female colored minks have a much later period of lieat 
(Tsepkov, 1962), a longer gestation period (Evsenkov, 1965), a higher 
activity level of the thyroid gland (Eremeeva, 1964} and a Imver estrogen 
level in the tissues (Fokin, 1970), as well as changes m other interna! indices 
The problem in the present investigation was to study the comparative 
weight of some internal organs and theircontents of sulfhydryl groups and 
catecholamines in standard and colored minks of the American palomino 
type The investigations were earned out on 84 clinically health) minks of 
different ages and sexes m November and December 1976 The animals 
were killed by injecting diacetylchoUnc and the brain, heart, liver, kidne>s, 
spleen, thyroid, adrenal gland, ovanes (testes), horns of the uterus and 
pituitancs were removed and weighed Tissues used for determining die 
SH group and catecholamine levels were placed in liquid nitrogen The 
level of tlie SH group was determined in the skeletal muscle, and in the 
tissues of the brain, heart, liver, kidney and spleen by the amperometnc 
titration method of Kol’thoff and Hams as modified by Sokolovskii The 
content of catecholamines (adrenalmc and norepinephrine) was determined 
in the adrenal gland by the fluorometnc method of Matlina and Rahmanova 
The results re%ealcd significant differences in tliewcightof manj internal 


organs between standard and colored minks, in absolute as well as relative 
terms The weight of the thyTOid was higher in colored minks at five months 
of age, It was 7% lugher in females and 47 2% higher in males, the corres- 
ponding increases at 17 months were 15 7 and 11 1% and at 29 months 
58 6% m males Tlic relative weight of tile adrenal gland at the age of 17 
montlis avas 51 7% higher in females and 33 6% higher in males and at 
29 months it was 15 3% lugher m males A similar diirerencc was noticed 
m tlic relative weight of Uic spleen However, the relative weight of llie 
oaanes and horns ofllic uterus was lower m mints of the American palomino 
tvpe than in tlie standard mints In the coloreil females aged fise inonthi, 
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of American minks reared in other climatic zones showed no significant 
differences in the indices of internal organs, with the exception of the weight 
of the kidneys and lungs and the length of the intestines. 

The %veight of kidneys and lungs was 45 and 35% less, respectively, and 
the intestine was 25 cm shorter in the minks of the Angren fur farm than in the 
American mink reared in Magadan (Segal’, 1975). These differences seem 
to be associated with the excretory, respiratory, and digestive functions 
of the animals caused by specific climatic and feedihg conditions. 

Thus, the results of these investigations showed that the deviations from 
normal of the morphological characteristics of minks reared under warm 
climatic conditions arc insignificant and are of an adaptive character. 



SOME INDICES OF INTERNAL ORGANS IN MINKS 
REARED UNDER THE WARM CLIMATIC 
CONDITIONS or UZBEKISTAN 


KhSh IChatnitdinov, TU Untarov, SN Safarova and 
0 A Ermtshna 

Institute of Zoology and Parasitology, Acadcm> of Sciences of tlie 
Uzbek Soviet Socialist Republic, Tashkent 


Mmk farming has gained immense populanty in Uzbekistan in recent 
years It is known that a high ambient temperature, exceeding the upper 
limit of die optimum temperature /or a given species, causes several morpho 
logical and functional disturbances In this context, a study of the morpho 
logical indices of ammals dunngtheiracchmatization to new ecological condi 
tions would be of interest Though the internal indices of minks reared m 
cold and moderate climatic zones have been studied by several investigators, 
their morphological variability during acclimation to warm climatic condi 
tions has not been studied adequate!) 

The present study relates to certain morphological cliaractenstics of 
American mmks reared on the Angren fur farm located 100 km from Task 
kent We used eight month old minks which had been reared on ordinary 
rations in standard sheds 

The penod of growth and development of kits coincided ivith the penod 
of summer heat the maximum atmosphcnc temperature in June, Jul> and 
August varied between 37'* and 42” Throughout tlie growth penod the 


live weight of kits was under systematic observation 

The general characteristics determined were the \\cight and body 
length,weightof heart, kidneys, Uver, spleen pancreas thyroid and stomach 
and tlie length of the digestive tract The tests were earned out at the time 
of slaughtenng m December 1972 

Sigmficant sexual dxmoipliism ivas established wth respect to the indices 
studied The maximum bod> weight and weight of internal organs ^vcre 
recorded among males Thebody weight of males was 1,635 80±2200and 
of females 1,040±16 69 g The bod> length was corresponding!) 46 22± 

1 29 and 38 07±0 75 cm The absolute weight of the heart of males was 
10 72±0 24 and of females 6 31 ±0 13 g The weight of the lungs was 23 51 
-t 0 60 and 1 3 04 ± 0 41, rcspcctivdy, of the hsTr 73 53 i I 40 and 15 9 J 
4- 0 73 kidneys 5 41 ± 0 19 and 3 48±0 06 g, spleen 3 53 = 0 15 and 2 60± 

010 and adrenal gland 343±016 and 2 04 ± 0 09g The IcngUi of the 
intestine seas 161 68± 1 46 cm in males and 133 07± I 4-1 cm in females 
A companson of the authors’ data snth Uie motphological chsnctensiies 



SABLES WITH AN ABERRANT COLOR 


VK Cheglakov 

B M Ziiitkov All Union Scientific Reiearch Institute of Game 
Management and Fur Farmutg (VNIIOZ), lurov 


An unusual, or aberrant, color of tlie hair coat is noticed among many 
species of ammals Among sables, too, tlicre are colored specimens TJie 
autlior gathered dataon colored sables m nature and established the regions 
where they arc seen most often (Monakliov and Cheglakov, 1973) Albimsm, 
mclamsm,hyperchromatism,ctc , represent aberrant types of fur coloration 
The institute earned out a publicity campaign to mform the directors of 
game farms under the Central Fur Cooperative and to directly inform the 
iiunters of sables, the conditions for catclung the animal and the conditions 
for purchase of colored sables by the All-Umon Scientiflc Research Institute 
of Game Management and Fur Farming 

In December 1974, a report came from the KJtabarovsk region {Kom- 
somol’sk-on-Amur) regarding a catcli of the first colored sable wluch was 
turned over m good condition to the Vyatka fur farm of the All-Umon 
Scientific Research Institute of Game Management and Fur Farming The 
sable was a male born in 1974 Later, he acclimatized well to farm conditions 
This sable exlnbited hyperchromatism The head and chest were light > ellow 
in color, ash gray guard hair uniformly covered the entire body and the 
underfur was white with bright yellow tips The pads of the paws i\ere a 
light yellow 

A L Ponomarev pomted out m an article (1938) that animals wJucJi 
showed a predominant development of dark pigments in the hair were called 
‘chroraists’ The yelloiv pigment develops freely in such sables and hence 
they actjuire yellow coloration 

Tlie question has arisen from tunc to time as to tlie possibility of farm 
breeding colored sables as a new type of fur-fareeding ammals (Monakhov 
and Cheglakov, 1973 and Afanas’ev, 197o) However, to do this, the breeders 
needed mutants, ^vh^ch could be found only m nature 

In 1977, tlie Institute started crqienmcnts on crossmg colored animals 
ivith females of standard colors It is necessary to intensify this ivork in order 
to find and supply sables ivith difiercnt aberrant colors 



MORPHOLOGICAL CHARACTERISTICS OF THE 
FETAL AND MATERNAL TISSUE IN THE 
PLACENTA or AMERICAN MINKS 
{MUSTELA mojVBR) 


TN 


Tsilsonna, VM Kalpousht, VD Pfmkov and A Pf Kop^nmi 


Novosibirsk Medical lasCitute 

B M Zhitkov All Union Scientific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


A study ^vas earned out on the placenta of Amencan minks from the 
fonnation of die primary chononic viH and their association witli the 
endometnura up to the start of the antenatal penod of emhtyogeny (25 to 17 
days before whelping) The gestation penod was determined by the method 
of back calculating the age of the embryo (Kolpovskii, 1971) Twelve fetal 
chambers of seven gestating minks were studied 

A Enders (1957) and N A Bychkova (1971) isolated three segments m 
the placenta of minks infantile or iabynnth zone, maternal, and transitional 
or contact zone 

The study established that the formation of placenta! structures started 
with the fusion of pnmaiy trophoblastic vilU into the endometnum Having 
penetrated the endometnum, the trophoblastic vdh fuse into the blood 
vessels The maternal blood vessels are covered with an endothelium ^vhlcll 
lies on the positive basal membrane adjoining a layer of amorphous matter 
As a result of groivth, the maternal blood vessel becomes locked into the 
trophoblastic limng, which consists ofsymplaslsand surface cytotrophoblasts 
In this manner, the cytotroplioblastic zone of the labynntli (CTL) is formed 
In the contact zone there arc three types of cytotrophoblasts (penphcral 
cytotrophoblasts CTP) a — cells witli vacuohzed cytoplasm, b— cells with 
distmct phagocytic activity, and c— ccUs witli invasive grmvth capacity 
A statisticallysigmficant increascmthcsizcor tlic CTP nuclei compared 
with those of the CTL has been established by morphological measurements 
It appears that vacuole formationmthc CTP is associated with the hormonal 
function of the chonon 

Tlie transitory zone is cliaractenzed by polymorplmm of cellular ele- 
ments Along wth the typical decidual cells tlicre were large mono and 
polynuclear cells winch reacted posiuvcl} wiUt the DNA Cytoplasm of 
latgc cells was acuve in relation to the RNA It is wholly possible that 
these cells arose as a result of cndoraitoUc reduplication 

In tlte cmbryorac development ol Amcncan minis there arc dcTimtc 
and successive structural cltangcs in Urn cytotrophoblasts wind, determme 
the zonal formauon of the placenta 



MORPHOPHYSIOLOGICAL STATE OF THE 
NEUROENDOCRINE SYSTEM IN MINKS UNDER 
WARM CLIMATIC CONDITIONS 


R 7* Shaxkhoo 

IP Pa\lov Institute of Phpwlogy Academy of Sciences of the 
USSR Leningrad 


Tlie neurosecretory and endocrine s^'stems, which support homeostasis 
and regulate metabolism^ pla> an important role among the integrating 
systems by activating tlie adaptive response of an organism to the ever 
changing conditions of the external environment However, under the 
influence of various environmental factors, the secretory function of the 
neuroendocrine system undergoes adaptive changes For example, in 
fcsponsc to high temperatures, there is a definite change in the functional 
state of the neurosecretory cells of the hypothalamus, pituitaries, adrenal, 
tliyroid and other endocrine glands During a thorough study of the biology 
and cliaractensucs of minks reared mthc new natural climatic conditions of 
Uzbekistan, it was necessary to understand the importance of endocrine 
factors in the morphophystological adaptations of the organism during the 
process of acclimatization 

The purpose of the present work was to study the response of the neuroen 
doenne system during natural warming of the mink organism The study 
took place in the warm summer of 1976 on the fur farms of the Uzbek con 
sumer cooperative 

The subjects of investigation were American minks, adults and kits three 
to four months old, of standard and palomino types One group consisted 
of animals introduced that year and the other group consisted of introduced 
minks of the third or fourth generation The investigation w^ carried out 
m July and August when the atmospheric temperature was 37“ to 39“ In n 
period of 45 days, the temperature daily reached 41 to 42“ This level was 
maintained for 7 to 8 hr a day The hypothalamus hypophysial neurosecre 
tory system (HHNS), adenohypophysis, thyroid and adrenal glands of 
endoenne secretion collected from dead and sick minks with clinical symp 
toms of heat stroke were mvesUgated In this condmon the mink was 
characterized by disturbances in respiration and blood circulation, adynamia, 
and salivation In order to study the morphophysiological state of the 
neuroendocrine system morphometric histochemical and electronmicro 
scopic studies using indicator doses of radioacuve isotopes were earned out 

The results of mvesUgations show tliat m the process of warming of the 
mink organism, sigmficant changes take place in the morphophysiological 



FERTILITY OF A FARM-BRED FEMALE WHITE FOX 


V JV* Cheglakov 

B M Zhitkov All Union Scientific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


An important problem facing fur farmers is the rearing of new types of 
fur-beanng animals Among these the white fox holds great promise 

Work on reanng the white fox by crossing ivild white foxes with females 
of the Norwegian type was earned outon the Vyatka fur farm of the All-Umon- 
Scientific Research Institute of Game Management and Fur Farming 
from 1965 through 1970 (Kuris, 1972) However, this promising work was 
subsequently abandoned 

By 1971, a small group of white farm-bred foxes reared at the Institute 
was maintained at the biological station (8 females and 3 males) In the 
followmg two years, the population rose to 1 1 females and 5 males 

Based on an analysis of the estrous penod and embryogeny among 
female white foxes reared m pens from 1974 up to 1976, the wlute fox was 
found to have a much later penod of reproduction than the silver and blue 
foxes The first matings were recorded in the last five days of March and the 
very last of them la tlve last five da^s of Apnl Tlie mean gestation period 
was 53 ± 0 45 days from the first mating The mean yield ofeubs per httenng 
female was 5 8*12, it was 5 0±2 6, 6 9±2 3 and 5 0± 1 8 in difiercnt 
years The average yield of cubs per female in the group was 3 7* 1 7, 

It was 2 27±2 6, 4 93±2 3 and 3 75± I 8 m different years 

When handling farm-bred white foxes, it was found that quite a high 
percentage of females remained stcnle The average percentage of stcnle 
and single females over the three-year penod was 35 1 Year-old females 
mvanably remained single and stcnle 



GROWTH PECULIARITIES OF JUVENILE 
STANDARD MINKS IN THE SOUTH 


0 ia lazan 

B M Zhukov AH Unton Saentific Research Institute of Game 
Management and Fur Farming (VNIIOZ) Kirov 


For animals reared m slieds, atmospheric temperatures up to 20° are 
regarded as optimal (Perel’dik andTitova, 19o0) EDI! ina (1975) pointed 
out that a constant high temperature (above 30“C) caused Joss of appetite 
in young minks Tlie presence of left over feed in warm weather did not 
mean they were eating adequately (Pisarenko^ 1974) These investigators 
pointed out that loss of appetite and reduced feed intake lead to a growth lag 
in juvemles In an earlier work, the author (O Ya Yazan) showed how 
high temperatures (above 30°C) influenced the feed intake of young minks 
and how tins was reflected on their growth under the climatic conditions of 
southern Europe 

A comparative study has been made of the growtJi of young minks and 
their growth peculiarities m the summer penod Under investigation were 
young minks of the Odessa fur farm obtained from ammals brought from the 
Vyatka fur farm m Kirov On tlie Vyatka fur farm, tlic control group of 
juvemles consisted of ammals of male lineage brought to the south In all, 
536 young ammals of die first, second and third generations were included 
m the three years of study 

The test ammals on boUi of the fur farms were bred in standard sheds 
Tliey ^vere given the standard ration used on each farm Tlie ammals were 
given water to drink eight times a day The feed intake was calculated on 
hot summer days 

The results of observation established that on hot days^ die ammals did 
lose dieir appetite Feed intake calculations showed that, on particularly 
hot days, the ammals consumed only 40% of the feed given, while some 
refused feed altogether In view of this, during the intensive growdi period 
of the young in the summer months of 1971 and 1972, die feed level of 
ammals on the Odessa fur farm was actually much loiver (on an average by 
107 4 kcal) than on die Vyatka fur farm As a result, from the age of two 
months the animals in the south recorded a lower average of daily %\eiglit 
increase Ihus, mmks of die first generation shoivcd less weight gam per day 
dian juveniles on die Vyatka fur farm the weight gam of females ivas 1 8 g 
and of males 4 6 g 1 he corresponding values for second and third generation 
ammals were females 2 6 and 2 4 and males 10 0 and 2 0 g,i e , the animals 
m the south lagged bcliind in their growth In August, die first and second 
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state of the neuroendocrine system. These changes arc accompanied by an 
increased functional level of the HHNS and adrenal cortex, and a lower 
functional level of the adenohypophysis and thyroid. TJie morphology of 
these organs shows a sharp enlargement of vascular capillaries, loss of 
neurosecretory fluid in the neurons of supraoptic and paraventricular nuclei 
and the absence of it in the posterior lobe of the pituitaries. Along with cells 
containing neurosecretory fluid, there arc a large number of gram-negative 
cells among the supraoptic nuclei. Fe%vcr glycoprotein granules in the 
basophils of the adenohypophysis is accompanied by their hypertrophy and 
vacuole formation with granulation of a significant area of the q’toplasm. 
Tliere is an increase in the internal diameter of the follicle in the thyroid, a 
decrease in the height of the thyroid epithelium and the presence of a dense 
colloid secretion. In the adrenal cortex there is a reduction in the content of 
ascorbic acid and lipids. A comparative analysis of the response of the 
neuroendocrine system to warming of the body during a hot summer showed 
that changes are more distinct in kits than in adult minks. Differences 
were also observed in the response of the neuroendocrine system among 
acclimatized minks. 



GENETICS OF THE COLORATION OF 
SPECKLED MINKS 


Tu A Yakovenko 

Institute of Fur Farming and Rabbit Breeding, Udel naya 


In 1973, for the first time, 13 female minks with a speckled hair coat 
were imported into the Soviet Umon from the USA 

The speckled coloration of the hair coat of these minks was caused by 
clearly defined white spots over different parts of the body of standard minks 
Their eyes were dark blue 

The work was earned out on the Roshchinsk fur farm in Leningrad district 
and on the Rodnika expenmental commercial farm of the Institute, from 
1973 to 1976 To study the genetics of the hair coat coloration of speckled 
minks, tests %vere conducted on standard, pastel, silver-blue, sapplnre and 
white (Headland) minks The phenotype of kits was evaluated at the age 
of 25-30 days 

The mating of speckled minks with standard and color recessive minks 
showed that the genes responsible for the coloration of hair coat of speckled 
minks were recessive, since all of the kits m their litters were of standard 
color 

The results of mating white ammals, obtained through the inbreeding 
of speckled minks with Headland minks, showed that these kits possessed 
the genotype (hh) Reciprocal matings of speckled minks with white ones 
(Headland) and the inbreeding of speckled minks led to tiie conclusion that 
speckled minks carried a new gene of speckled color (h®), allelic to the 
Headland gene Based on these data, speckled minks can be regarded as 
heterozygotic with respect to the gene Headland (h) and the gene of speckled 
color (li®) allelic to it, i c , they represent a compound form with the geno 
type h*h In 1976, there were a total of 215 female and 119 male speckled 
minks in the mam herds on both firms 
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generation animals recorded a statistically significant lower weight females 
by 243 g and 120 g and males by 685 g and 151 g (P>0 999) In third 
generation females, the weight m August was the same on both fur farms, 
the males in the soutli, however, weighed 189 g less (P > 0 999) 

When the hot weather ended, the young in the south began to grow more 
rapidly and tlieir weight increases were greater than tliose of the young on 
tlie Vyatka fur farm However, the growth lag of animals of the first and 
second generations was not completely compensated for, and by the time of 
killing, they weighed less than the controls 687 g and 300 g less in the case 
of males and 222 g and 250 g less m the case of females {P>0 999) The 
young of the third generation showed no significant weight diflerence at the 
time of killing 

Thus, in the south dunng the summer, at temperatures above 32‘’C, young 
minks lose their appetite, as a result of which their food intake decreases 
If the high temperatures remain constant for more than a month, the grou th 
of the young is impeded and is not compensated for even by excellent intake 
m the autumn, the young do not revert to normal size A ivhole complex of 
measures should be taken to improve the feed intake by the young The feed 
regime should be changed minks m the south should be fed no later than 
6 or 7 o clock m tlie morning and no earlier tlian 6 or 7 o’clock m the evening, 
the temperature of the feed mixture should be lowered to 10* to 12*C and 
abundant cold water should be provided for drinking 



Physiology and Feeding of Fur-bearing 
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A CASC OF UNDERFED YOUNG MINKS 


O.Ta. Yazan 

BAI. Zhitkov AiI>Union Scientific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


As a result of unfavorable conditions, minks on the Odessa fur farm did 
not feed for several days in November 1975. 

In an experimental group of animals, xvhich after ^veaning tvere weighed 
every month, a study was carried out to determine how underfeeding affected 
the size and weight of the animats and the functions of some organs. With 
this in vietv, 25 females and 25 males were killed from a group of animals 
whose weights were knotvn before underfeeding. The killed animals were 
weighed and measured. The lungs, liver, heart, kidneys and spleen were 
prepared and weighed. The steamed and dried pelts were also weighed and 
measured. All of the data were blometrically processed and the indices of 
internal organs calculated. 

Analysis shelved that the live weight of males decreased by'an average 
of 496 g and that of females by 277 g (P>0.999), in comparison tritlj the 
preceding month. The coefTicient of weight variation in males doubled, 
which demonstrated the different responses of individual animals to under- 
feeding. This was confirmed by diverse coefficients of variation of linear 
measurements such as chest drcumfercncc behind the shoulders, wjiich 
decreased by 4.7 cm in males and by 5.98 cm in females (P> 0.999). The 
weight of liver, heart and lungs also decreased. 

The area of pelts in relation to live weight showed tliat in males it shrank 
by 72 sq.cm and in females by 52 sq.cm (P>0.99). Thus, the underfeeding 
of minks had an adverse effect on the live weight of the animals; moreover, 
the pelt area, as ^vell as the weights oflnternal organs, also decreased. Thus 
underfeeding of minks in the period before killing had an adverse effect on 
peltqualit}’. 



DWARFISM AS A MANIFESTATION OF FEEDING 
DISTURBANCES IN FEMALE MINKS AND 
MINK KITTENS 


V P Akulova^ D X Perel’dki, X B huUkov and 
E S Pavlova 

Imtitute of Fur Farming and Rabbit Breedinf Udel na^a 


In recent years, some state fur farms m the Russian Soviet Federative 
Socialist Republic have reported a disease among young minks which occurs 
in the period of \sreaning This disease was manifested by a lag m grow th and 
development, skeletal deformation and weakened resistance to adverse 
environmental conditions Tlie weight of sick kits dropped from one third 
to one-half that of healthy ones of the same age Fhe thoracic portion of the 
vertebral column and the sternum were flexed, extremities were stunted and 
bent, and there was under wetting The bts crawled on their belly and the 
wool around the anal opening was soiled with foul smelling excreta In 
most of the animals, the large intestine was filled with feces due to aton) 
Most of the sick animals died at the age of 1 5-3 months vsith clinical inntn 
mica! symptoms of rickets In some of the surviving kits the symptoms of 
rickets disappeared, but most of the sick animnls rcmimed underdevclopetl 
with a deformed vertebml column 

Sixty mmks iged 2-4 montlu were autopsied and histologiciil) inves 
tigitcd Pithologicil ind anitomicnl autopsies showed anemn of the 
mucous membrane, distorted vertebml column ‘beids* on ribs, rclitivc 
softness of bones md stunted extremities, cspcciall} Uic posterior ones 
Atclcctisis was noticed m inimals with an intensely distorted vertebml 
column and sternum 

Histological iltcmlions were particuHrly noticeable in the bone ussuc 
These vscrc cinractenzed by a disturbmcc in die ossificition process 
insuflicient mincml deposition ind hypolasn and fibrosis of l>one mirrov^ 

\ compirativcstud) of the scrum ind bones ofdwnrf md normal anuinU 
wis undertaken in eirlv Septcml>cr Tlic serum cilciUm level among sick 
animals v\as low (P> 0 9a) and the magnesium level high (r>0 99) More* 
ovTr, the dry mittcr content wis much lower in the lioncs ofdvMrfs ihm in 
normal animals (P>099) the hemoglobin level in their liloosl was also 
subnormal 

In ortler to determine the relattonsliip lietvscen tninemi matter nv ulability 
and disturbance, an expenment was mnductctl to stud) the effect of ferti 
addiluea containing animitable iron as wxll as calcium and plimpliontt 
m the miion of disarf minks llie test lasted from September 13 up t> 



ECONOMICS OF FEEDING MINKS ^VITH 
HOMOGENIZED FEED 


B D Babak 

Vflcnnaiy Academy >f«eow 
VP Bonsov 

Gaj^nn State Fur Farm for Fed gree Breeding 


Some fur farms liave recently been equipped with homogemzers for the 
continuous preparation of feed mLxtures However, the process of rearing 
the animals on homogenized feeds lias been proceeding rither slowly as this 
aspect has not been, adequately studied 

In 1976, the Gagann farm earned out investigations to determine tlie 
efficiencj of feeding homogenized rations to >oung minltj For this 
purpose, two groups with 28 analogous males each were formed The animals 
were reared in pairs in cages of standard size witli one group receiving tlie 
usual ration (size of chopped meat, 12 mm) and the other the same mLxture 
which had been passed through a liomogcnizcr Experimental feeding 
continued from Ju!> 10 up to October I tlie animals were fed manuall) 
Feed remains amounted to 7% 

In, the growth period, the >oung were weighed, the feed edibilit) and 
losses calculated (eight test days) and the size and quality of pelts evaluated 
after slaughtenng the animals These data arc discussed below 

Tlie test animals which received Uic homogenized feed initiall> lagged 
behind m weight, the difTcrcncc on September 1 being stattstica!l> significant 
(1,700 and 1,78j g, td“2 5l), however on October I and November 1, 
and at tlic time of slaughtering the weight dincrenccs v\crc staiuticall) 
insignificant For example, at tlic tunc of slaughtering, the test animals 
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November 11^ 1976, and covered 51 standard and 48 pastel dwarf males. 
The addition of iron to the feed had a positive effect, as reflected by the 
increase in blood hemoglobin and dry matter content of the bones of sick 
minks to the normal level. 

Further, the death of animals in the groups %vhich were given the iron 
preparation dropped to 27.0% against 43.9% in those %vhich did not receive 
it. The number of white-^vooled pelts tvas lower in the groups given tlie 
iron preparation. 

No significant differences were found in the excreta in the number of 
^vhite-wooled pelts or in the percentage of dry matter in the bones between 
animals which had been administered preparations containing calcium and 
phosphorus and those which had not received them. At the same time, 
however, the hemoglobin level was very low. 

That d^varfism was associated tvith iron deficiency anemia ^vas also 
confirmed in an analysis of the feeding of fur-bearing animals on the 
Bakanassk state fur farm in the Krasnodar region. By e.xcluding pollock, 
that contains a high amount of trimetliylamine oxide, from the ration of 
gestating and lactating female minks and by replacing it tvith properly 
stored fish, dwarfism ^'/as totally eliminated among mink kits. 



SOME FEATURES OF METABOLISM IN 
STANDARD MINK 


ED Barantseva, BA Isupov and A'’ F Crakoia 
B M Zhitkov All Union Sacnttfic Research Institute of Game 
Management and Fur Fann'ng {VNHOZ) Kirov 


Bet^^een 1973 and 1976 several experiments were carried out on the 
Vyatka fur farm to determine precisely tBe feed and energy requirements of 
large standard minks Test minks before the cstrous period and dunng 
gestation received rations with identical proportions of nutrients but with 
different calorie contents by varying the amount of feed Before the estrous 
tEe. level el Ceedvivg si-aa deeteased l5^S*i%eew.^?.ced tUe 
standard level In the first and second halves of the gestation period, the 
calorie content of the feed ration was varied by 10-15% 

In scientific and field experiments, fced balances were calculated in the 
latter half of February and the latter half of Apnl In order to stud) the 
metabolic characteristics and the digestibility of nutrients, four or five 
females were selected from each group "tth weights characteristic of that 
group A comparison of the results of feed balance calculauons for juveniles 
and large adult minks before the cslroui cycle and during gestation point 
to noticeable metabolic variations 

Before heat, mmks of different ages were characterized by a definite 
nitrogen equilibrium Nitrogen utilization at Uus time by minks of dificrcni 
groups did not cxcccd4 5% of intake and was independent of the feed protem 
level In all cases, an excess offeed protein led to increased nitrogen liberation 
from Uic organism mainly in the unne It should be pointed out that 
rauons with 16 or 17 g of digcsUblc protein ensured nitrogen equilibrium 
before heat 

During Uic gestaUon period, tlic mlrogcn balance in minks was postuic 
Its utihzauon increased absolutcl) as wcH as rclatucl) Differences m 
nitrogen uulizauon were not nouc^ in juvcmic and adult mmks, or wlicn 
Uie protein content m the feed ration "as vaincd In minks of dificrcnt 
groups, die mean daily deposition of nitrogen was equal loO 27g wliicli was 
6 5^0 of intake, tlic range being 2 0-16 4% A positisa: nitrogen balance was 
cnsunxl by suppling 20 4-23 5 g of digestible jiroicm witli tlic feed Ilic 
excess mirogcn intake ivas excreted in UiC unne 

Mmks put on rations containing 2 0 g or more of calcium aisimiLitcd 
of It A reduction in the calcium conicnl of tlic feed led t<> a reduc 
non m Its uiilizattoa. Calcium was cxtfTcied from die orgamim mainl) 
ihroiigli die micsune and onl) an miigmhcant portion (2-3“®) dirougli 
die uanc 
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Table 2 Size and qaahty of the pelts of minks given ordinary and 
homogenized rations 


Index 

Unit of 

measurement 

Ordinary 

feed 

Homogenized 

feed 

Pelts 

Number 

27 

28 

Passed for size 

% 

123 07 

123 75 

Loss due to defects 

% 

23 7 

20 9 

Average passed for quality 

% 

94 3 

97 7 

Average price realized 

rub 

50 54 

52 37 


weighed an average of 1 ,945 and the controls 2,0 1 0 g The reason for this will 
be estabhshed in future studies In terms of per head per day, the animals 
receiving normal feed consumed 4 g more but also lost 4 g more (Table 1) 

Thus, the intake of homogcmzed feed compared t\'ith that of the usual 
ration was 8 g less (2 6%) per day per animal The size and quality of the 
pelts of test animals were better than those of the controls (Table 2) It is 
possible that these were due to the excellent assimilabihty of the homogenized 
ration 

Thus, the use of homogenized feed is advantageous in rearing young 
minks intended for slaughtenng With a slight expense in procuring and 
operating a homogemzer, the profitability of mink breeding can be increased 
by reducing costs and improving the product quahty Feed homogemzation 
saves 400-500 kg of feed a day in the summer and autumn periods 




REPRODUCTIVE a^PACITV OF MINKS REARED 
ON RATIONS WITH DIFFERENT FAT AND 
CARBOHYDRATE CONTENTS 


ZT y Vershinina and B A Isupov 
B M Zhitkov All Umon Socntific Research Institute of Game 
Management and Fur Farming (VNIIOZ) Kirov 


Investigations earned out by Soviet and foreign scientists liave shoun 
that It IS possible to raise tlie feed carbohydrate levels of young minks to 30- 
35% The majonty of fur farms, however, use rations with high fat and low 
carbohydrate levels 

In order to determme the optimum carbohydrate level in tJic feed ration 
ofjuvenile standard mmks intended for pelt recovery, field tests uere earned 
outin 1975 at the Vyatkafur farmof the VNIIOZ Three analogous groups, 
each contaming 40 females and 40 males were used 

During the period of growth,from July to November, the rations contained 
the follomng amounts of protem, fat and carbohydrates (as a percentage 
of their respective calorie contents) group I — 36, 35 and 29, group II — 34, 
42 and 24, and group III — 34, 48 and 18 

The males were killed in November, while tlie females uere transferred 
to the mam herd in order to study iiow feed difTcrcnccs m the growth penod 
influenced the reproductivechamctcristicsof tlic juveniles From Uiat time 
on, minks of all groups received feed m accordance with the farm norms 
After the whelping of females and ihcwcamng of kits, indices cJiaractcn^- 
ing tlic reproductive capacity of mmks were calculated (Table 1 ) 


Table 1. Reproductive capacity of te«t mlnki 


Index 

Group I 

Group n 

Group in 

remales m the mam herd 

28 

31 

21 

^V'helpcd. % 

92 8G 

74 19 

7G 19 

KiU bom, total 

138 

147 

96 

Stillbirths {%) 

9 48 

684 

729 

Kits dead (®o) 

12 10 

14 18 

16 85 

Fertility of females 

5,26i049 

6J9±0J>I 

C00i0C3 

Kits weaned per female 

3 89i;0 J7 

3 10±0 39 

3^2-0 43 


No perceptible diflcrcnces v^crc Ibund betuten tlic groups vntJi respect 
lo all of the indices charactenzmg Uic reproductive capacit> of iiunks Vmong 
die minks of I Group, there were two instances of unfavorable birilis, while 
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Utilization of phosphorus, like calciiiin,was dependent on its intake with 
the feed. When the ration contained about 1 g of phosphorus, 37-51% of it 
was assimilated. A lower intake of phosphorus reduced its absolute and 
relative utilization and when the intake was 0.41-0.55 g, the phosphorus 
balance was adverse. Roughly two-thirds of the phosphorus was excreted by 
the organism through feces and about one-third through the urine. 

Experiments did not establish a difference in the digestibility of feed 
nutrients of varying calorie contents before heat and in the gestation period. 
Females in the first year before heat and in the gestation period recorded 
somewhat better digestibility of nutrients than did adults. 

In the gestating young and adult females, the digestibility coefficients 
of organic matter, protein and carbohydrates were noticeably greater than 
before the estrous cycle. This is particularly true of carbohydrates. Wiule 
the digestibility coefficient of organic matter rose by 2.3-6.9%, that of 
carbohydrates went up by 21-25%. 

In the latter half of gestation, the protein and carbohydrate requirements 
of minks can be expected to increase. This can be explained by tlie fact that 
the fetal period in minks lasts for about ten days. 
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there were no sterile females. In the second and tliird groupsj h 
24-26% of the females remained sterile. 

Thus it can be stated that, in the growth period, rations containin 
30% carbohydrates with moderate levels of protein and fat do not ac 
affect the reproductive capacity of female minks. 



FEEDING LEVEL OF LARGE MINKS 


L V Verskimna and B A. Isupov 
Q M ZliitLov All Union Scientific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


III liglit of the successful selecuon of fur-bearing animals for theu- size, 
the need has arisen to determine accurately the nutnent and energy require- 
ments of large minks As a rule, large females arc characterized by a high 
degree of fatness wluch reduces their reproductive capacity 

In the autumn of 1972, on the Vyatka fur farm of the VNIIOZ, a group 
was formed of females weiglung over I 4 kg Considering that selection for 
size (for weight) was extremely cIFcctiveand the degree of inhentance of this 
feature was 30-40%, the average live weight of minks from 1973 through 
1976 was brought up to 1 7 kg and that of males to 3 5 kg This population 
served as tlie basis for a senes of experiments on the reproductive capacities 
of minks put on diflerent feed levels before heat and m the gestation period 
Laboratory and field tests were earned out using the method of balanced 
groups Mmks of all groups received rations containing nutnents in tJie 
proportion used on tlie farm, but of vanable energy content which was 
adjusted by varying tlic amount of Iced Tins altered the overall intake of 
nutrients 

It has been demonstrated that a 17-22% reduction in tiic weight of minks 
before lieat leads to an increased productivity of 0 5— 1 0 kit per female in the 
mam herd The rise in the yield of kits was the result of a reducUon in die 
number of stcnic females and stillborn kits and also due to reduced mortality 
of juveniles 

A reduction in hvc iveightand fatness was achieved by rcstrictmg the 
feed level of the minks before heat by 27—30% m comparison with the 
prevailing norms This did not affect tlic physiological state of the females 
or the growth of the young Juveniles and large adult minks responded 
identically to the feed level restrictions 

In tests widi large minks, feed level restrictions of lo% before heat, as 
well as 10-25% m die first and 10% m the second half of gestaUon, were 
not reflected on their reproductivccapacity However, restricting the energy 
level of die rauon by 27-30% before heat and by 10% in the second half of 
gestaUon led tomercased mortality of the young, agreater number of suUborn 
kits and reduced fertility of die minks A 15% increase m die feed level of 
large mmks m January-Fcbruary, as well as during gestaUon, reduced the 
productivity of females mamly due to the increased number of stiU-birdis 
Thus, die results of dicsc tests suggest that a reducuon m the feed level 
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by 27-30% compared \vitli tlie prevailing norms 2.0-2.5 moiitlis before heat 
is necessary to properly prepare large minks for heat. 

Restricting the feed level of minks before heat should be accompanied 
by regular weigliing of the animals and Ndsual assessment of their well-beings 
at least once a month. 

It is desirable to put the minks back on the normal feed level 5-7 days 
before heat, since this would promote their increased reproductive capacity. 

The calorie level of the rations of Jaigc minks during the periods of Jieat 
and gestation (while restricting tlie feed by 27-30% before heat) should 
correspond to die prevailing norms. 



EFFECrr OF ADDING ZING SULFATE TO THE 
FEED ON THE REPRODUCTIVE 
CAPACITY OF MINKS 


jV. y. Grakova 

U.M. Zlulkov AlNUiiioD Saentific Research Institute of Game 
Management and Fur Forming (VNIIOZ), Kirov 


The medicinal properties of arnc Ji.ivc been known to medical practi- 
tioners since tlic time of Galen. Zinc has a significant role in the metabolic 
regulation of basic nutrients. Zinc deficiency reduces tlic feed intake, disturbs 
catbohydratc and fat inetabolisin and suppresses protein synthesis and 
reproductive processes. Its excess produces poisoning (Prusova, 1966 and 
A. Kiicnnig, 1970). 

This work studied tlic effect of zinc sulfate on feed intake in the period 
preceding tlic cstrous cycle andgcstation,as ucll as iu effect on the reproduc- 
tive capacity of young standard iiunks. 

In experiments carried out on the Vyatka fur farm, 210 females vulii an 
average live weight of 1.1 kg weic used. 

The animals of die first group scrv'cd as controls, wluic diosc of the second, 
tliird and fourdt groups received zinc sulfate addidves at the rates of 1.8, 
3.6 and 3.4 mg per head per day from January 8 to April 24. /Ml of die 
test animals received feed as per die normal level on die fur form. A feed of 
9.1 g protein, 4.7 g fat and 3.5g carboliydratcs gave 100 kcal of metabolic 
energy. Hie feed intake of die groups was good and all the animals lost 60-90 
g oflivc Weight by the time of heat. 

^S^Idun a mondi after starting die experiments, moqihological and 
biochcmic.ll invcsllgatloiu of die blood were carried out in five females of 
each group to control the physiological state of die animals. 

In minks of die c.xj>crimcntal groups, iu comparison with die contrub, 
dicre was increased hemopoiesu and improved lipid inclabolum. Zinc 
sulfate at die rate of 1 .8 mg per head resulted in favorable changes in die ml 
and white blood corpuscles while die addition of 3 6 and 5.4 mg of zinc salt 
caused Icukocyiosb and partial hemolysb of crydirocy tcs. 

'Die productivity of minks v>a$ {ugliest in die second group of fcmaln. 
'fhe results of heat and v«helping are given in Table I. 

’Hie addition of zinc s.xU to the second and dilrd groups of minks enabled 
Uic yield of kits )>er female to l>e raised in the main herd. /Mtliough d.e 
dilfcrciiccs in compaiisun v«idi the control group were sutuucally inugul* 
iicant (t<2}, a slgndicanUy larger number of kits was bom to die second 
gtoup of minks. 
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Table 1* Productivity of experimental minks 




Group 


Index 

I 

II 

III 

IV 

No of females at the beginning 

of the experiment 

30 

52 

50 

52 

No of sterile females (%) 

22 0 

13 5 

160 

173 

Female whelpmg (%) 

Kits bom 

78 0 

86 5 

84 0 

82 7 

Lave births 

213 

281 

241 

247 

Stillbirths 

26 

20 

19 

13 

Female productivity 

Ktts weaned per 

eidtO 32 

6 7±0 35 

62±041 

6 05±0 27 

female giving birth 

494:0 14 

5 7±0 32 

5 I±0 33 

5 05±0 30 

female m the mam lierd 

3 9±0 44 

49±0 38 

4 3±0 38 

41^0 35 


Mucli higlier zinc doses (3 6 and 5 4 mg per head) did not have any 
adverse effect on the fertility of females^ but had an adverse effect on some 
blood characteristics 





LFrccr or TRiVCC elcments on ihc 

RCPRODUCnVE CAPACITY Or 
YOUNG STAND \RD MINKS 


Af K Grakova 

B M ZhiiLov Unton Scientific Rcseardi Institute of Game 
Management and Fur Fanning (VXIIOZ), Kirov 


The positive influence of trace elements on the growth, development and 
productivity of minks in several regions of the Soviet Umonhas been reported 
byYaM Berzin’ (1958), O P Bclugma ct al (1962), A F Orlov (1965), 
EP Bobrov (1966 and 1967), GB Mamaeva (1966 and 1967), Yu F 
Kostromichev (1967), N R Vinogradov (1968), V P Buklimenov and 
V N Gubenko (1970) and L M Smclovsku (1975) 

Laboratory and field tests were earned out on one division of tlie Vyatka 
fur farm from February I tlirough Apnl 25, 1975, to study tJie eflcct of the 
addition of the most important trace elements on the reproductive capacity 
of young standard minks The females were selected from the animals 
intended for slaughtenng They weighed an average of 1 12 kg and were 
divided into three analogous groups, they were put on the normal rations 
used on the farm The ammals of the first group served as controls The 
second group received 0 3 mg of manganese sulfate, 0 4 mg of cobalt sulfate, 

0 98 mg of copper sulfate and 30mgof iron glyccrophosphateperdayper 
head 

In addition to tlic above, tlie females of the tlurd group received 0 j 9 m^ 
of zme sulfate The feed edibility in all groups was good , the live weight of 
the ammals before heat dropped by an average of 50-60 g TJie addition of 
trace elements liad a positive cfTcct on the reproductive capacity of experi- 
mental minks, as can be seen from the data given in Table 1 

Table 1 Reproductive capacity of experimental mlnlts 




Group 

I II HI 


2 3 4 


No of females at the beginning of 




the experiment 

€I 

60 

62 

No of sier Ic females (%) 

21 31 

11 67 

17 74 

Females whelping (%) 

78 69 

88 33 

82^6 
(Canid ) 
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T«bl« 1 {Caild.) 


1 

2 

3 

4 

KlU bom: 

lave b:rtlii, tiumbrn 

2i2 

301 

303 

Stillbiniit. nutnbrn 

24 

la 

21 

{%) 

0.70 

3 64 


Fcnule producti\ii> 

j.75iO 34 

eoiiojo 

6.47i0.3j 

Kju u-eaiiril pen 
friiiatc Riling birih 

4 6 :s03t 

42)6-0J’ 

5 39J:0Jl 

fciiulr III the mam heni 

3 62±045 

4.3<;-0.35 

4.t3±0 36 


Hie inoit efTcctUc incihod uas Uic liniuluiicous nildiuoit of a!) iivc 
coruiltucnt trace elements, as in tlie feed uf the tiiirtl group of minks. Hic 
>icKl of kits frum minks of tlic second and third gruujit was lugher, though 
the dilTercnce in comparison with die controh, was siaiisticaily imigniftcant 
(t<2) 





DIGESTIBILITY .LND UTILIZ.mOM OF MJTRJEiVTS 
WHE\ ZING IS VDDED TO THE 

iLmOiV or \nNKS 


jY V GrakOi^a 

B M Zhitiov AB Uruon Scicntdic Research Institute of Game 
Management and Fur Farmuig (\^IIOZ), Kirov 


Fur beanng azumals effecovelv utilize feed nutrients i^hen adequate 
amounts of trace elements are present. 

Kirov and its adjoining areas supply the mam feed (except marine fisli) 
for the fur bearmg arumals on the V^'atka fur larm These areas are located 
m a geochemical zone as Inch is deHctent in the most important microelements 
(Onagov, 1962) Accordmg to the data of ihc regional agrochemical labora- 
tory, zme deficiency amounted to 2>-o0®o Laboratory and field experiments 
were earned out on a division of the Vyatka fur farm to study the physiolo- 
gical effect of adding zme sulfate to the organism of young standard minks 
and to establish their /me requirement m the preparatory penod of the 
estrous cycle and gestation. In tliese studies 210 females, with an average 
weight of 1 I kg, were divided mlo four groups The animals of die first 
group served as controls and they received the basic ration of die farm The 
minks of the second, third and fourtli groups received zme sulfate daily at 
1 8, 3 6 and 3 4 mg per animal from January 8 to April 24 A feed of 9 1 g 
proicm, 4 7 g fat and Sag carbohydrates gave an average of lOOkcal of 
metabolic energy 

In light of these laboratory and field experusents, ieed balances were 
analyzed startmg m mid-February for five nunks of cadi group to dcicrmine 
die digestibility and utdizatioii of feed nutrients Tliese showed that the 
addition of zme did not redure dtc digestibility of feed nutnenu (Table I ) 

Nitrogen uuhzauon improvesl under the influence of zinc (Table 2) 

Table t Dlscstibiltty of feed nutrients by mmke 
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matter 
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»4 1 
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TaUl« 2. Nitrogen utllixadon by minks (per day per anunal) 


Group 

Intalc, 

S 

Excreted 

urine 

>8 

feces 

Digested, 

g 

g 

Deposited 

%of 

mtake 

% of feed 
digested 

I 

2 96 

2 31 

0 59 

2 37 

0 06 

2 02 

2 53 

11 

2 99 

2 26 

053 

246 

0 20 

6 69 

8 13 

III 

2 9a 

2 23 

0 52 

2 46 

021 

7 05 

0 54 

IV 

2 96 

2 29 

0 51 

2 45 

0 16 

5 41 

6 53 


The addition of zinc to the feed did not adversely affect calcium and 
phosphorus metabolism Calcium utilization m all of the animals varied 
fiom 60 0 to 68 0% and phosphorus utilization fiom-lO 0 to 45 0% 




EFFECT OF FEEDING ON THE SIZE AND dUALITY 
OF THE HAIR COAT OF EARLY AND LATE 
JUVENILE BLUE FOXES 


A G 

Ukrainian Division of the B M ZIutLov All Union Scientific Research Institute 
of Game Management and Fur Farming (VNIIOZ) Cherkassy 


In 1974, on Uie fox farm of the Vimtsk fur farm, the autlior made four 
groups of 25 males and 25 females the control consisted ofjuvemles born on 
April 22, wlule the three experimental groups consisted of the young bom 
late, on May 22 The control and the test groups were formed on the princi- 
ple of analogues While the control group consisted of brothers and sisters, 
the expenmental groups consisted of brothers and single-htter sisters 

All of the animals were given the same rauon as used on tlie farm t lie 
metabolic energy content of the daily ration for the ear y juvem es was 
assumed to belOO % The experimental groups (Iatejuvcmles),tn companson 
with the controls received in terms of metabohe energy group I luu/o, 
group 11 1 15%, and group III 120% Tlie feed was given smeUy by wei^i 
and the feed remnants were gathered and weighed ‘T' 

lasted from the time of wcanmg (June 13 for the controls an Jt* 7 ° 

experimental anunals) dirough November 1 From November o 
time of slaughtering, all of the ammals received 600 calories per anima 
per day 

The control and expenmental groups of animals were kept in a sep 
division located on the northern side of the shed and looked after ya sing e 
female worker The anunals were held in pairs of tlic same sex 
The results of the tests showed that 

i) the females took m as much feed as tlie males and in some cases ev 


more, 

a) there arc maximum weight limits of feed which a >oung ox can 
consume in a day, tlicsc limits differ for the early and late born juvem cs, 
can be seen from Tabic 1 , ^ 

ai) tlie mean weight of tlic ammals of groups I and II was sig ica 
less Ilian Uiat of controls The body Icngtli of the animals of group I 
only significantly less than that of the controls, but also less tlian Uiat o 
groups II and HI There was no significant dilfcrcncc 
between Uic control and the late juveniles of groups II and HI ^ 

circumference of late juvcmics of all groups was sigmficandy less than Uiat 
of the early ones The females of group III constitutc«l a lone exception, 
tv) complete matunty of Uic hair coal took place seven days later in 
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Table 1 Maumum amounts ot claily feed consumed by the juveniles 


Age months 

Amount of feed g 


Early juveniles 

Late ju\ emles 

lo 2 

370-420 

450-d60 

2 3 

4aO-5DO 

600-700 

3-4 

550-650 

800-900 

4-5 

700-750 

9o0-980 

5-6 

750 

— 


Table 2 Mean area of pelts, decimeters 


Grov p 

As erage for the group 

Including for 



males 

females 

Control 

20 60 

23 39 

1701 

1 

13 13 

)9 7J 

1664 

11 

1927 

20 44 

18 n 

m 

20 59 

21 91 

18 4j 


group I, five days later in group Hand uvo dap later ingroup lit, compared 
with the control , 

v) as tlie level of feeding increased, pelt sire difTcrences evened out, as 
Can be seen from Tabic 2, 

vi) the best pelts came from tlie control group, vvhile tliose from group 
III were close to the control in sue The percentage of defective pelts was 
lower in tlie control group than m the experimental groups The poorest 
quality of pelts was m group I tlicsc were diaractcnrcd b) poor futrincss 
ind in many cises a poorly developetl voile The mam defect m all of 
these groups without exception, was the grating of the hair coat on the 
skull Damage to Inir on the rump was pncucally ’ibsent Fvidently the 
poor fumness and development ofvojJe and otlicr defect? ucrc assouated 
with the level of feedmg and the time of slaughtering 

vu) the pelt quality and tints the realisation price per pelt of early 
juvemles were superior to those of late juvemlcs As the level of feedmg 
increased, diflcrcnces in the average realization pnccs evened out Feed 
economy cannot compensate for loss of qinhty 



EFFECT OF BIOLOGICALLY ACTIVE PREPARATIOiMS 
ON HEMOPOIESIS IN MINKS 


S P Izotova 

Institute of B ology Karelian Divis on Academy of Sciences of the USSR 
Petro2a\odsk 


Chlorophyll carotene mixtures, provitamin concentrates, and aspen 
fat’ are important products obtained during the chemical processing of 
green wood of comferous plants Among the large nurabei of biologically 
active substances contained in them, die green pigment clilorophyll is die 
most important It is known from the data available in literature, that 
chlorophyll increases the concentration of blood formmg elements and the 
hemoglobin content in man and animals (Zakliarova, 1957, Bonsenko and 
Safonova, 1965, Berlinson et al 1968 and others) 

In View of the fact that anemia due to alimentary canal distuibanccs is 
wdespread on fur farms, the audior studied the effect of tliese prcpantions 
on die number of red blood corpuscles in minks 

Experiments were carried out from 1973 to 1976, on the Kondopozhsk 
and Kuitezlisk fur farms, using weaned kits of silver blue, pastel, white and 
standard minks 

Experiments usingprovitamm concentrates established tlnttliciradminis 
tration through feed at 0 1 g per kg live weight of the animals for four months 
promoted intense erytliropoiesis m die experimental ammals (9 47 million 
per cu mm m 1973 and 9 93 in 1974) compared with the controls (8 71 and 
9 26 million per cu mm, correspondingly) Howe\cr, diis was true only 
in die males 

In the blood of silver blue minks reared on rations containing a cliloro- 
phyll carotene mixture at 0 1 g per kg h\e weight, die hemoglobin content 
of cry ihrocytcs and the hemoglobin concentration of •icruin \\ctc lughcr 
(19 12 mg and 368 mg.%) than m the controls (10 48 m 1 293 respcciwcly) 
Tins was in spue of tiic fact that the nuiiilicr of cry tin oc\ its m Uirm \\i% 
less (8 Oj and 9 37 million per cu inm) 

In standard minks rccciviiig tins preparation, tlic number of crytlirocy tes 
in the blood was slightly higher only in males (10 07 against 9 71 million 
I>cr cu nun in the controls) 

The results of lalmratory expeninents on w lute and standard minks put 
nil rations containing tlus mixture for two moiiUis showctl a significant rue 
in die blood iicmoglobm lc\cl ofwluic mmks (18 0 m die lest animals and 
7g®„ui the controls) and a similar tendency in standanl minks (17 9 and 
17 2 g°u, rcsixTtu cl) ) 
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In experiments usingaspen fat(0.lgperkg live weight), the biood of the 
experimental animals contained a s^nificantl^liigher amount of hemoglobin 
(18.11 against 17.27 g% in tlie controls). 

It may be concluded from the above results that cJilorophyll preparations 
(provitamin concentrate, chlorophyll-carotene mixture and aspen fat) 
promote hemopoiesis among minks and tliis is reflected in an increased 
number of erythrocytes and a higher hemoglobin concentration in the 
blood, particularly among males. 



CARBOHYDRATE LEVEL IN THE FEED OF 
MINKS BEFORE HEAT 


B A Isupoo 

B Zhitkov All LTntoa Sacatific Research Institute of Game 
Management and Fur Fanning (VNIIOZ), Kirov 


According to the data of several investigators, the proportion of digestible 
nutrients in the feed of minks can vary widely from December to May 
protein 4 1 to 60 %. fat 23 to 39%> and carbohydrates 12 to 35% of the calonc 
content of the feed In mink breeding practice, there has been a tendency 
toward moderate feeding of fur*beanng ammaJs dunng die winter and 
spring period anda reduction in the protein level by increasing its nutntional 
Value and proper balancing of the ration 

Laboratory and field experiments were earned out on the Vyatka fur 
farm of VNIIOZ m 1976, to deternune accurately llie optimal amount of 
carbohydrates in the ration of mmks before the onset of the estrous cycle 
For tlus purpose, three groups of 49 females each, with an average live weight 
of I 6 kg, were formed from among young standard mmks 

From January 6 to February 22, the calonc content of mink rations was 
reduced to 70% of the standard and maintamcd at a level of 1 70 kcal 1 rom 
February 23 to the tunc of wliclpmg, the calonc content corresponded to Uic 
standard level The ration of tlie first group of minks contained 10% 
carbohydrates, of Uie second group 20% and of the third group 30% of the 
total calonc content, the protun contents were, respectively, 64, j 4 and 
45% The fat level ranged from 2o to 27% From March I, all die test 
mmks were put on die normal farm ration (50% prolans, 30% fat and 20% 
carbohydrates) 

Widi the feed limited to 30% of die normal level, by February 23, die 
weight of minks had dropped by 15-'19%, but dierc V'kas no ddfcrcncc 
between die groups Such a weightrcduction did not unpair die phy uological 
state of dicsc fur>beanng amxnab No dilTcrcnccs were noticed in die 
lustological and btodieimcal blood indices of dificrcnt groups of minks 
before heat /\11 die indices lay widim die norms, diough the hcinoglobm 
content dropped from 20 9-21 4 to 16 h-IO 0 g % (P>0 9a) 

From January 6 to February 29, die calonc content of feed remained 
constant, but die feeding quantity ditfcrcd slighdy Mmks of die first group 
m dus penod consumed 130 4 kg of feed widi a natural mouturc content, 
while minks of die second and durd groups consumed 430 0 and 471 0 kg 
Dilfcrcnt proportions of nutnents m the feed of standard minks before 
heat did not lead to sigmficanC changes m female producuvit). On the 
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average, tlie first group yielded 3 57 kits, tlie second group 4 o5, and tlie 
Uiu-d group 4 27 kits per female in tlie main herd The second and tlurd 
groups included one-half to tivch-tlurds sterile females and stillbirths, but 
these differences ivere statistically significant only between the first and 
second groups (P > 0 95) 

An increase in carbohy drates and a decrease in protein levels in Januaiy- 
February did not adversely affect the gro>vtli of the resultant kits At birtli, 
the females of tlie second and third groups were heavier (P>0 95) while 
the males of different groups weighed almost the same At the time of ean- 
ing, tliere were no significant difierenccs in tlie eight of different groups 
of females The weight of the second group of males was 21 g (P>0 95) 
less tlian tliat of the first group, die malcsof tiie llurd group weighed, on tlie 
average, 489 5 g, i e , 7o g more dian diatof the first group (P > 0 999) 

riius. It may be stated tliat an increased carbohydrate content and 
reduced protein content m die feed of standard minks before heat did not 
lower die indices of female productivity 



PROPORTION or NUTRILNTS IN THE FEED OF 
GESTATING FEXULES 


BA Isupov and A A Arjakui 
B M Zlutkov i\ll Umoti baenufic Research Institute of Game 
Management and Fur Fanning (VNIIOZ), Kirov 


The results of experiments earned out bj icseaichers at the laboiatory 
from 1973 tlirough 1976, showed that die calone content of the ration given 
to gestating nunks should correspond to the prevailing noims, while the 
feed level should be restricted b> 30% or more before heat Itw as also pointed 
out Uiat in die period of gestation, not only thcpiotcin lequucniLiit ol mmL>, 
but also the carbohydrate requirement, increases perceptibly \i\ attempt 
lias been made to study the physiological state and productivity of nimU 
and the giowth ofjuvcndes put on lationsof dilTcrcnt compositions duiing 
die gestation period 

For tins purpose, m 1976, laboratory and field expcrmicnts were carried 
out on die Vyatka fur farm of die VNIIOZ, using diree groups of adult 
Standard minks with an average hvc weight of 1 23 kg Eacli group comprised 
48 or 49 females selected on the principle of analogues 

In the preparatory penod startmg on December 16, 1975, all of die 
ammals received feed according to the norms From January 4 to February 
23, 1976, die calorie content of thefeed of experimental nunks was reduced 
by 30% as compared to die prevaihng standard and maintained at a level 
of 160 kcal From February 24 to die Umc of whelping, die imiiks were 


fed die normal rations ) , , i 

From the beginmng of the test to tlic end of die estrous cycle, die ammals 
received die normal feed used on the fur farm During the gestahon period, 
from March 26 to dtc time of whelping, the minks received rations contaimng 
different proporhons of nutrients On die average, for die gestation period 
as a whole, the feed contamedthe following amounts of protein, hd 
carbohydrates (as a peiecntage of calotte content) first group , an , 

second group 45, 30 and 25, and third group 40, 20 and 3a 

On January I, 1976, die average weight of different groups of imn^ 

ranged from 1,227 to l,2a4 g By February 20, widi the feed ' 

30% of die normal feeding level, die weight of nunks of die second and dnr 
groups dropped to 1,098 to 1,1 12g (P>0 999) while .t remamed uncl.anged 


in the first tnroup , _ 

HistoWeal and btoehemieal mdtees of blood before die ' 

were witlim the normal limits Onlyw tlic second group o 
content of total scrum protein, at 6 43 g %» less tlian m ram o i 
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(P> 0 95) No differences between the groups were detected in the number 
of erytlirocytes, leukocytes and concentrations of hemoglobin and sugar 
Differences in the proportion of nutrients in the ration of gestating 
minks liad a discernible influence on their productivity In the first group 
5 02 kits were weaned^ in the second 5 27j and m tlic third 3 90 kits per 
female The much lugher yield of kits from the second group of minks was 
due to a reduction in stillbirths and dead kits 

With the varying nutrient content of die feed given to die gestating 
females, the weight of the young at birth and at tlie time of weaning also 
differed, females of the second group were bigger Among males, there svas 
a higher weight at birth in die second group and at the time of iveanmg m 
the first group 


FAT AND CARBOHYDRjVTE LEVELS IN THE 
FEED OF YOUNG MINKS 


B A Isupou and A A hryakm 
B \I Zhitkov /VII Union ScienUfic Research Institute of Game 
Management and Fur Farming (VNIIOZ), Ksrov 


At present, wlule rearing youi\g minks, Jugh calone rattons with large 
amounts of fat and moderate amounts of protein are being widely used It 
has been felt tliat mcreasuig tlie calorific value of rations for the young by 
the addition of fat, the utilization of protein would improve This would 
stimulate the growth of minks, improve the quahty of pelts and reduce 

expenditure 

Laboratory and field experiments were carried out on tlie VyatXa farm 
of die VNIIOZ in 1975, to determine the effect of rations containing 
different proportions of fat and parbohydrateson the growth and pelt quahty 
of young large sized standard minks Three groups of analogously weaned 
young minks, each consisung of 40 females and 40 males, were formed, they 
were kept in pairs of different sexes in a typical shed In the preparatory 
period from June 27 to July 10, the Uts were fed the normal rations used on 
die fur farm From July 1 1 to the time of slaughtering, the animals were 
given the test rations For the expcnmental period os a whole, die rations 
contamed the following amounts of protein, fat, and carbohydrates (as a 
percentage of calone content) , first group, 35 95, 35 07 and 28 > 

group, 33 61, 42 29 and 24 10 and third group, 33 66, 48 49 and 17 85 le 
males were slaughtered in November wlule the females remained m the 
main herd in order to evaluate dieir reproductive capacity , r j 

Durmg the expenment, the first group of minks showed excellent lecd 

intake, their average dady intake was 24 6 kg of feed with natur mois u , 

against 21 4 kg and 18 4 kg by the second and third groups Under dies 

feeding conditions, by November 17, the females in all groups 

live weights (1 38-1 41 kg) At the end of expermient, 

group weighed 2 50 kg, of die second group 2 41 kg and of the tin S P 

2 34 kg The weight of males m the first group was significandy gre 

titan that of tliose m tlie tlurd group , , 

Histological and biochemical mvestigauons of tlie bloo were 
at tlie bcgmnmg of the experiment and at die end o it m 

establish any difference beiiveen males and females of differcn S P ^ 
die number of erythrocytes, m hemoglobm, total scrum pro 

hpids concentrations or in die activiticsofasparutean a amne |- 

ferases However, m die blood of females of die durd group, die content 
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leukocytes was liigher, %vlule the sugar content was lower in the blood of the 
males of tliis group. 

After preliminary treatment of tlic pelts, Uieir length, \vidth, area, weight 
and tliickness of die skin tissue were determined. With regard to most of 
these indices (lengtii, area, weight and tliickness of the skin), die pelts of the 
first group of males were superior to tliose of tlic tliird group. Pelts of tlie 
second group of animals occupied an intermediary position. 

The test results sliowcd that young standard minks intended for slaughter- 
ing can be successfully reared on rations containing about 30% carboliydratcs, 
while die protein and iat levels remain moderate. AhigJi level ofearhohydrates, 
along with a moderate fat content, did not impair tlic physiological condition 
of tlie animals. On the contrary, the males onsuch a ration recorded excellent 
feed intake, better growtli and larger pelts. 



STUDY 01 THL ILLD Ol RCD SQ,UIRRt.LS 
RLARLD IN CiVPTIVITY 


I i* harpukhm 

U M Zliitko% Ml Union bcienuflc Rcscarclt Imtitute of Game 
Management and Fur Farming (VXIIOZ), Kirov 


Success m breeding squirrels in captivity is mostly deternuued by the 
composition and quality of the feed, tltc constituents of tlic feed have already 
been thoroughly studied Under natural environmental conditions, vntiun 
the Soviet Utiionj the feed of squirrcb lias been found to contain over 130 
varieties of food, excluding the 20 varieties consumed by tlicm when reared 
in cages (Kiris, 1973) 

Based on avadablc information, squirrels feed on a variety of seeds, but 
they can also feed on fungi, vegetauve buds, tree bark and other low calonc 
feeds (Naumov, 1934, Tormo^ov, I93a, Kins, 1941 and 1944, and others) 

InthefcedofsquuTcls, theroleoffeedsofanimalonginis uncertain Some 
regard tliem as accessory feeds (Raspopov and Isakov, 1934) while others 
regard them as temporary feeds, whidi are consumed intensely m years when 
there is a shortage of vegetative seeds (Ognev, 1940) Otliers regard them as 
non characteristic feeds with a relatively insigiuiicant role, on die basis of 
tlieir small proportion m die stomacli content (Kins, 1973) At the same time, 
instances of squirrels attacking birds (Gol tsmaier, 1935) and their hunting 
for chicks (Pataleev, 1957) liavc been desenbed However, the non response 
of squirrels toivard bird nests lias also been establisiied, even when die squu> 
rels were in a position to have acted like real predators (Karpukhin, 1972) 

A systematic study of the feed of male and female squirrels m nature, 
dunng different seasons, helped conclude that diese rodents consume feed of 
ammal origin mosdy in spnng and summer, females did so to a greater 
extent than males (Karpukhin, 1960} Squirrels most avidly sougiit animal 
feed during die gestation period and wJule feeding their ofispruig 

However, die use of animal feeds remains uncertain due to die contra- 
dictory results of die investigations and the fact that diey concerned only 
squirrels m nature Hence, along widitheonlinary feed, testsquirrels at the 
biological station of the VNIIOZ were given round die year abundant 
amounts of dried or sun dried meat, whose i^ibiht/ was controlled for 10 day 
periods /Vs die meat was consumed, new bits were given The results were 
analyzed for different seasons of the year It was found diat squirrels avidly 
took to meat, even when cedar nutsor otlierlugh calorie feeds u ere accessible 
to them Meat mtake was, however, irr^ular, the greatestintake of it bemg 
in spnng and summer 
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The addition of dried meat to tlie feed ration of squirrels promoted tlie 
survival of offspring by decreasing the tendency of the mother to devour the 
newborns. 

Tliis experiment tlius provided an answer to tlic much debated question 
of the biology of the feeding of squirrels in nature, and helped to determine 
accurately the feed composition for tlicir use in captivity. During heal, 
gestation and rearing of the young by the females, feed of animal origin 
should be added to tlie ordinary feed of squirrels. 



PRLSL'^T STATUS 01 THE FEEDING OF SABLES 
BRED IN CAPTIVITY 


F F hladovshckikov 

Institute of Fur Farming and Rabbit Breeding, Udel na>-a 


Tiic feeding of sables bred in captivity has been studied only slightly 
Maintaining the same calorific value m the feed of tlicse animals is one and 
a half times more costly tlian tJiat of minks, which belong to the same marten 
family, smee sables arc fed on many valuable feeds such as meat, more costly 
types of fish, edible fat and grains 

Under the guidance and participauon of tlic author, from 1971 to 197o, 
investigations were earned out on die feeding of sables at the NIIPZK and 
the Pushkinsk fur farm m Moscow district (V F Kladovshchikov, B A 
Kulichkov, I M Mirokova and N A Tsepkova) In this five year period, 
10 laboratory and field tests were earned out on 4,614 sables of different 
ages 

Tile captive sables matured slowly and began to reproduce normally 
only after the tiurd or fourth year The mam purpose of our investigation 
was to determine how (he most important factors of feeding affected accele 
ration of sexual maturity m female sables The tests were earned out using 
rations with different calonfic values (differing m palatabihty and reduced 
by 15-20%) and digestible proteins (8-10-11 g per 100 kcaJ of metabolic 
energy) Moreover, tlic growth of young sables and the size and quality of 
pelts of animals reared on rations with different energy and protein contents 
were studied 

When fed on rations wiili different energy and protein levels, adult males 
mated with 40 o0% to 70-8o% oF the one year females Only 20-35% of 
them whelped, the yield of kits per female being 0 2 0 4 

Feeding young sables on rations ivith a low level of digestible protein 
(8 8 5 g per 100 kcal) did not reduce the size or quality of pelts and was not 
reflected on the reproductive capacity of tlic one-' to three year old females 
At the same time, such rations were 18 20% cheaper than ordinary feeds 
containing 10-11 g of digestible protein per 100 kcal of metabobc energy 

Thus, these experiments established the optimum calonc level and protein 
content of rations for young sables aged two months to three years 



DRY BALANCED FEED MIXTURES FOR SILVER BLACK 
AND BLUE FOXES 


P T hleisktn and VS Sii)tko 

Institute of Fur Farming and Rabbit Brcetling Udcl naya 


The use of dry balanced feed mixtures helps reduce by one fourth to 
one third the labor and expenses on transport^ storage, preparation and 
distribution of feed to the animals Moreover, feeding with dry mixtures 
totally excludes the possibility of the animals being affected by botulism, 
helminthic infections, anemia and certain other diseases 

The following investigations were carried out to formulate wholesome 
balanced dry feed mixtures for use with blue and silver-black foxes 

1 The digestibility of the baste dry mixture has been determined 

2 The content of metabolic energy has been established 

3 The effect of feeding dry mixtures on the reproductive function of 
these fur bearing animals has been studied 

4 The effect ofthese feeds on thegrowth and quality of the fur of weaned 
young animals and the aftereffects of such feeding on the reproductive 
capacities have been determined 

5 Changes m the quality of several feed mixtures after storage have been 
studied 

6 Extensive field tests have been earned out with the recommended 
rations on several state fur farms in the Russian Soviet Federative Socialist 
RepubUc 

As a result of these investigations, it has been established that digestion 
of the feed nutrients of wet as well as dry rauons was better m silver black 
foxes than in blue foxes The amount of mtakc per single feed did not 
affect the digestibility of nutrients Dry mixtures containmg oat flour were 
digested best, wlule mixtures with wlicat flour proved to be the ivorst of tlie 
combinations 

Female imnks receiving wet feeds produced a much larger number of 
kits tlian those on dry meat fish feeds (tlie number of kits weaned per mam 
female was 4 2 and 2 6, respectively), these values in the case of silver black 
foxes were4 0and4 Oand for blue foxes 6 Sand 6 6, i e , practically the same 

In all of the tests, feeding witli dry whole ration mixtures improved Uic 
fur quality of both blue and silver black foxes 

The rearing of the young on dry feeds did not adversely affect their 
subsequent reproductive capacities 

Storage of dry balanced feeds for 3 o months at room temperature m a 
layer of 0 5 m did not alter tlieir quality 
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Based on tests started m 1D73, co\enng lO 000 blue foxes and 5a oOO 
siUcr black foxes, it Ins been established that the cost of the pelts was 
invariably more and the cost of rearing low on dry animal feeds (fish meal 
and pupae) riius, the average cost of pelts of animals reared on uTst and 
dry feeds was corrcspondingl) (in rubles) blue foxes 2 rubles cheaper — 79 1 ) 
and 01 1 1 and silver black pelts 3 30 cheaper — 04 93 anti 00 23 



respiration OF H^TIC MITOCHONDRIA IN 
minks and blue foxes 


Petrozavodsk andOV of Sciences of the USSR, 

and O V Kummen Petrozavodsk State Univenity 


BJue foxes and mmks; -ir/. k^»u 

they differ from each other m the ^1 *?“■= °f tlic fact that 

<Ttdes are the same and tliere ts no'd.ff'"*' their basic biological 

nietabohc rhytlims erence tn their seasonal and age-vvise 

ere different (Lebengarts, 1974^nd'K^'h'"'''l,'’*' 

Much fall into the class of 5(0001*^ ^"'“^'"'’*““' Thusmmks, 

tenzed by a high activity level ofrtT t '“""ly of martens, are charac- 
drogenase (LDG) while its level is lo enzyme lactate deliy 

to varying intensities of oxtdativr- m ^ feature may point 

The ohjeettveof the presenTir 

actinty of intact mitochondria amon? studyof the respiratory 

For this purpose, optimal spring 

selected The uolation medium wa ^ tnsolauon and incubation were 
0 01 M, Tris 0 5 M and KCt 0 5 fnH 7 saccharose 0 32 M, EDTA 

a ^t^ture of saccharose 0 3 M Tm* n ak » incubation medium was 

0 003 M (pH 7 4) Hepauc^mSn ® KH.FO. 

raed using an LP-7 nolarovnnh i ^ Endogenous respiration was 
(succinate, a-kctoglutarate and 7 '’''“'nec of 10 /iM substrata 

phamJADF) glutamate) and 200 fM adenosme diplios 

in mitochondria among minks wss 9 endogenous respiration 

Knies, tlie oxygen require "t 7, , * ® 0/m| protein In blue 

pmtan Exogenous succinate and ""T' “' •* 26± 0 60 n AT O/nig 

in o the oxidative processes in bit r '*”6 ntarate were actively drawn 

was more clearly manifest in the ''“••he stimula.ing effect 

\ = 1 4 and SD, keicilpUrtU 

f n the presence of succin-,» 

in minks and blue foxes almo«^ respiration of mitocjiondria 

restored the sumulaung eflect of addition of glutamate 

A comparison of the resm^/ * 

minks and blue foxes, uitli Uie ar?*^ of hcpauc imtocJiondria m 

pointed to the gre-iter role of »r. tJicir LDG activity in minks, 

>co ysts m cellular energy production The 
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latter evidently represented a historic adaptive response to dte conditions of 
hypoxia which arc often encountered among these animals as a result of 
their scmlaquatic way of life. 

Tlic lugh respiratory activity of mitodiondria and the low LDG values 
pointed to the predominance of a more complex and effective metliod of 
synUicsizing cncrgy-ricli compounds in tlicsc representatives of the canine 
family. 

The intense inhibitivc action of ADF and the restoration of its stimulating 
effect by glutamate among minks as well as blue foxes can be associated witli 
a low cnerg)’ sluft and tlic transition of die mitochondria of fur-bearing animals 
in spring into an active metabolic state. Tliis was probably caused by the 
action of a whole complc.x of abiotic factors of the external environment on 
the status of the neuroendocrine s>'stcm. 
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EFFECT OF CHLOROPHYLL DERIVATIVES ON 
LACTATE DEHYDROGENASE ACTIVITY 
IN DIFFERENT COLORED MINKS 


L K ICozhemikova and G G Petrova 
Institute of Biology Karelian Division of the Academy of Sciences of the USSR, 
PeliozaiodsL 


Chlorophyll and its derivatives admmutered internally produce a wide 
spectrum of biological effects, which are manifested in tlie stimulation of 
hemopoiesis, intensification of the functions of different organs, and normahza- 
tion of blood pressure (Zakharova, 1957, Luk’yanenk, Pragma and Cherno- 
morsku, 1973 and Rubis and Isaeva, 1974) TJie positive stimulating effect 
of these preparations is seen not only in sick animals but also in liealtliy 
people and animals Chlorophyll is close to the hemm structures and tins 
explains its direct partiopation m the enci^ processes The latter lead to 
intense synthesis of hemoglobin and thus ensure the stability of tJie organism 
in regard to hypoxia tlirough intense oxygen supply to the tissues In this 
context, a study of the activity of tlie key glycolytic enzyme lactate dehydro- 
genase (LDG) would be of particular interest, since it would help in evaluat- 
ing the degree of aerobic respiration m the tissues and the du-ection of 
synthesis of energy-nch compounds 

The experiment covered standard and white minks of die Kuitczhsk 
state farm m the Karelian Autonomous Soviet Socialist Republic Chloro- 
phyll-carotene paste at the rate of 0 1 g per animal per day was added to the 
rations ofjuvenile minks in July and 0 15 g m August and September The 
serum LDG activity level was determined by the ultramicroscopic method 
(Pokrovsku, 1964) at the begmning and end of the experiment The 
concentrations of hemoglobin and erythrocytes were also determined in the 
test and control minks at tlie bcgmmng and end of the experiment 

An analysis of the results showed that LDG activity followed the same 
pattern of change m standard minks of the lest and control groups from July 
to November There was an increase in the activity of tlus enzyme its the 
animals grew older Tlus agrees doscl) with the studies earned out by tlie 
authors on the quantitative dynamics of enzyme activity among fur bearing 
animals in different periods of ontogenesis (Kozhcviukova ct al 1976) 

It should be pointed out, however, Uiat under the influcnceof chIoroph>ll 
denvativcs, LDG activity remamed at a much lower level ilian m the control 
group of ammals Tlus suggests a reduction in gl>col>tic micnsity and the 
predominance of Uic aerobic method of synthesis of cncrg)'nch compounds 
Tlus IS supported by tlic fact dial the fall m the activity of LDG v% as conibmed 
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witli an increase in hemoglobin and crj’throcytc concentrations and con- 
sequently svith intensive oxygen supply to the tissues (RubU and Isaeva, 
1974). 

A decrease in LDG actixity under die inllucncc of clilorophyll derivatives 
was most prominent in white minks. The vcr>* low activity of LDG in wliite 
minks in comparison witli standard minks in the test group suggests the 
transition of their metabolism tow.ard a more cnectivc aerobic mctliod of 
energy production. 

The investigations of K.V. Makriilina (19fi7) also csiabllslicd that die 
high activit)' of oxidative mctai>oIism was more characteristic of white 
minks dian standard minks. 

Tlius, die positive influence of chlorophyll and its derivatives on fur- 
bearing animals in die result of regulation of energy metabolism and stimula- 
tion of hemopoiesis, which arc more pronounced in white than in standard 
minks. 



ACID-BASE EQUILIBRIUM AND ELECTROLYTE 
METABOLISM IN MINKS 


L M Krasnyi 
kaliningrad State University 


The acid-basc equilibrium of the blood was investigated m apparently 
healthy minks on the state fur farms m Kaliningrad district The over- 
whelming majority of animals was found to be m a state of metabolic acidosii 
The pH of the blood was low, the amount of mctibohc acids was high, 
and the content of bicarbonates low Simultaneously, tlic liver was studied 
under an electron microscope, which showed a change of mitochondria 
(lightened matrix color, swelling and di:>turbanccs in the cnstac) suggesting 
disturbances in the processes of oxidative phosphorylation The energy 
deficiency caused m the mitochondria results mtlic cndoplasmatic reticulum 
densely covering them The compensating anaerobic oxidation also leads 
to an accumulation of metabolic acids in the mmk In light of tht distur- 
bances m tliesc metabolic processes, a ‘fatty’ liver stale easily arisw, often 
developing into fatty degeneration of the livtr 

Electrolyte metabolism in minks reveals mtcrcsimg characteristics 
Attention should be first drawn to (he fact that tJic composition of (he serum 
as a whole u the same as m man However, in the erythrocytes there arc an 
unusuallv low concentration of potassium and a very high concentration of 
sodium and calcium, and tlicre u a high concentration of potassium m the 
unne In summer, the sodium content of the scrum decreases This suggests 
inadequate amounts of fluids m the intercellular space, hematoent of the 
blood IS increased and blood supply to the orgamsm is impaired I he 
clcctroiiiicrograplis showed the ullrastructurc of cclU of thcproxiin il convol- 
uted unmferous tubules, which cxiubitcj m active resorption of sodium 
by the kidncp 1 he high specific gravity of unne can also be cxjilamcd b> 
tlicsc features Potassium metaboUsm u closely osiociatcil v>uli protein 
metabolism More potassium is received per unit wcigfit of muiks but, in 
summer, its concentration in Uieplasma is rciluccd 1 he increased putauiuni 
intake displaces sodium from tlic organism A specific charactcnsuc of the 
mineral composition of feeds is that Uicy contain more potassium and less 
sodium In autumn, the concentrations of putauium and sodium in the 
plasma increase, wJuch can be explained b> Uic high metabolic rate in this 
period Regular dctcrmmauon of the components of acid base equilibrium 
and clccirol) tc metabolum helps m die tinicl) eluninaiion of dcficiciu ict in 
the supply of feed and water to (he anunab 



FCCDING FUR-BEARING ANimLS ON CAPELIN 


L V Kvkiooa and jV^V T}-uljunntl 
Kondopozhsk State Fur Farm Ibr Pedigree Breedmg, Institute of Biology, Karelian 
Division of iJic Academy of Sciences of the USSR Petrozavodsk 


Timely supply of feed^ particularly readdy available local feed wJuch is 
cheaper than imported feed, plays a decisive role in raising tlie efficiency of 
fur farming 

A lugldy promising source of fisli feed for die Karelian state fur farms is 
capelm, wluch is caught in tlie northern seas On the Kondopozlisk state 
fur farm, work was earned out over several years to determme the effect of 
feedmg capelm on tlic growth and development, pelt quality and reproduc- 
tive capacity of minks 

It has been established that the addition of capelm, amounting to 30-o0% 
of the calone content of meat-fish group, had no adverse effects on the 
growth of the animals or the quahty of their fiu 

The young recorded excellent weights on November 1, die average 
weights were females 1,106-1,146 g and males 2,14a-2,230 g The pelts 
obtamed from these animaU fetched a fairly lugh price {4a rubles 26 kopeks 


and 46 rubles 53 kopeks) . 

From February 5 to May 1, 1974, about 800 standard mmb received 
rations containing 27% m terms of die calonc content capelm (stored for 
SIX mondis) Tlie mean monthly raaon consisted of (as a percentage of 
calone values) horec meat 12, Uver 7 1, head 19 4, byproducts 14 9, 

1 5, cheese 0 4, barley gnt 1 7 7, protem-vitamin concentrate 2 9, vegetables 
0 5, baker’s yeast I 1, and fish fat 2 I For every 100 kcal of metabolic 
energy, the mmks received 10 37 g digestible protein and 4 ol g digestible 
fat The reproductive capacity of die animals was high Good vv e pmg was 
recorded among 85% of the females, 5 6% remamed sterJe, while prcrcgistra 
tion wastage was neghgiblc (4 6%) The yield of kits per female in the mam 


herd was 5 0 , ^ 

In 1975 (from January 2 to March 27), field tests were <^me ou o 
standard, sdver-bluc and sapphire minks of two groups For ® 
as a whole, the average capeUn content of die feed j®? I* , , ^ 

value of die animal feed (January 14 6, February 19 5 and 1 7 U o)^ 

Tlie yield of kits per main female was 5 13m standard minks, a lu ver 
blue minks and 4 13 m sapphire minks The figures for 1974 iverc, 
tively, 5 03, 5 03 and 3 76 The number of unfavorable whelpings m 
decreased in comparison to the precedmg year from 7 to 6 m stan ^ 
minks,? 5 to 5 1 in silver-blue minksaiul fro™ 9 7 to 9 0^ msapp urcmi 
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Ltnbr>oiuc n)ortaiit> of luts dropped from 5 1 to 2 in stondani imnls 
and from o 0 to 4 1 in sdicfblue niiaLs, but rose from 5 J to 7 3*^0 m 
sapplurc minks 

1 Ims^ die results of expenmeuts Iia\c confirmed once again tiiat ra|>clui 
docs not adv crscl> alfcct minks and can be included m die mink ration during 
all biological cycles Hoi^cicr, m xaci^ of the presence of tliutianase 
enzyme 111 capelin, wlicii die ammals arc regular fed capelin, \iiamm U} 
sujipi) to the animals must he ciisurcti b) including in die ration )cast, 
thuminc (U a mg ))cr head per di^) and ‘Pmhnovti* Intramuscular injcc^ 
tioiu of a b"o vduUon of thtmunc bronuilc at t ml per nunk and 1 ml |>cr 
blue fox scn>*c as a proph>laxis against aaatamincna for a montii. Viianun U} 
deficiency can also be prcscntctl b> boding die capelin and b> alicrnaicl) 
feeding the inunali with raw and tioded ilsh (tuu da>x in a week \tidi die 
nmultancous addition ofaitamins) 

In I*J7 j, on die ICondopoziuk state fur farm, minks and blue foxes were 
fell 2 j 2 tons of c ipclm, wluch was il of dicir total fisli intake la l‘17b, 
It w at 1 17 tuns or 2 1 Hie subsutution of cajiclm for pollock resulted in 
a sasang of j3,50t) rubles lu 137a and 101,000 rubles in 1070 



FEEDS USED ON CONSUMER COOPERATIVE FUR 
FARMS OF THE KRASNOYARSK. REGION AND 
THE TUVA AUTONOMOUS SOVIET 
SOCIALIST REPUBLIC 


E G Luuilseva 

Krasnoyarsk Division, All Union Scientific Research Institute of Game 
Management and Fur Farming 


In the Krasnoyarsk region and die Tuva Autonomous Soviet Socialist 
Republic, there are six consumer cooperative fui farms winch jjroducc fur 
valued at over three million rubles The farms in die region are scattered 
over a large tcmtoiy from Evenk to the bordei witli Mongolia, hence dieir 
feed bases vary sigmficantly 

On the small commercial farms of Oskobsk and Mir>uginsk in die 
Evenk region, over half of die feed consists of the meat of ivild ammaU, 
domestic deer and frcsliwater fisli TJie oUicr half consists of byproducts nnd 
pollock, winch are supplied by water transport in summer and by air plane 
in ivxnter Tlie ratio of the various groups and types of feeds on these farms 
differs from diat normally used m fur farming 40% of Uic meat and fish 
group consists of die meat of wild ammals and reindeer and 25% of the fish 
comes from the local water reservoirs 

Meat byproducts form the mam feed base on Bogotol and Ycniscy farms 
(almost half of all feeds arc of animal origin) , on the Kyzylsk farm Uiuc 
account for around 10% 

On die Bogotol farm (wlucli rears blue foxes and imnks). fish feed accouiits 
for about 35% of die meat and fisli group, wJiilc it accounts for about 10% 
on die Kyzylsk farm (blue fo\cs) On die Ycniscy farm (siivcr-black fox«), 
die jiroportion offish feed has decreased sharply in recent years (to 1 1 o) 
Whale (12%) and meat (j%) account for a significant proporUon of die 
animal feed on dus farm _ 

The feed on the Kczlicmsk farm (winch raises sdver black foxes) UiUcm 

Irom diat on farms in more souUicrnrcgionsuitJiatUconiams large quantiucs 

of die meat ofwild animals (moose) , 

In 1975, die Bogotol fur farm used 90 O** of die meat fisli feeds 1-ud down 
in die uonns, j7 3% of the grains, 40 7% of die succulents and J0% of die 
fau 

In 1975, on the Kyzybk fur farm, die consuinpuon of melt fish feeds 
corresponded to the iiorm.i c , I01^«, but Uierc ivcrc sigruficaiit divergences 
in imlmUual coinponcuu lor example, five limes more muscle meat »^i 
die norm was used, while only OG*"* of die norm of grams were used, aiui 
'cgcublcs were ainiosl totally absent. 
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The luglicst deficiency of tneat^fisU fcecU was on Uic Ycnise>* farm (67.0^’^ 
of the nonn). At tlic same lime, double Uie norm of animal fat was used, 
2.5 times more milL»bascd feeds (fai-frcc dicese) and 1.5 times more grains. 
It is known that up to of Uic cost of pelts of farm*brcd aninuli ii 
accounted for b> tJic expense of feeding die animals. Tlic consumer coopera- 
tut fur firms in the Kxasnojarsk and Tuv'a regions have great potential for 
rcducuig their feed costs since at present the more expensive meat feeds arc 
being irraiion.'illy used and there is a steady increase in die expenditure on 
meat. Tlic expenditure is also liigh on grade I byproducts. On all of die 
farms, with die exception of the Ycniscy farm, cheap and rcaildy available 
groin feeds arc used to the cxieni of only a hide over onc'half of die rrcom- 
incndcd norm. 



SEASONAL VARIATIONS IN ENZYME ACTIVITY 
IN DIFFERENT COLORED MINKS 


Khl Meldo 

IiisUtute of Biology, Karelian Division of the Academy of Sacaces of the USSR, 
PetrozavodsL. 


Increasmg attenuon is being paid to tlic influence of external environ 
ment on the ph^'siological processes in animals Of particular interest is the 
ability of farm bred fur bearing animals to maintain the stereotype condition 
tv pical of their vvild counterparts, which are characterized by a more intense 
metabolism, significant variations m metabolism and the seasonal occurrence 
of biological cycles such as reproduction, molting of tlic hair coat, etc 
(Afanas’ev and Perel’dik, 1966, Berestov, 1971 , Abramov, 1974 and H’lna 

1973) A relationship has been established between the histologi an 
biochemical composition of die blood and factors of nonspecific immumty 
among mmks, on the one hand, and the season of the > ear on the oUicr hand. 
(BercstovandTyutyunmk, 1969, Berestov, 1971 , Petrova, 1971 and Malinina 

1974) At the same time, data on seasonal changes m die enzyme status o 


minks have not been found in Uteraturc _ 

File audiors determined the activity of lactate dehydrogenases ( )* 

amylases, aspartate- and alanine aminotransferases mmmks of four genotypes 
■ standard, pastel, silver-blue and sapplurc — in winter (February), sunimc 
(July) and autumn (October) , 

Enzy me activity w as determined within 24 lir of drawing die o , us ^ 
die ultraexpress mcdiod of A. A Pokrovsku (1964) 

/Vn analysis of die results sliowcd that in standard minks die acuvi y 
LDG fell bctv%ccn February and October, wlule in the mutant fonns a stable 
lud significant rcducuon m its acuvity vvas noticed between Fc ruary m 
July and an increase from July to October Further, the LDG m ic<3 
February were an average of 1 1 % more in mutant minks dian m stan 

minks 

Tlic dy nanucs of the activity of odicr enzy mes of carbohy mcm 

and amylases v>crc suiular m minks of difTcrcni colors in a 
'va^ a sigmficant rcducuon m die Icvxl of dui enzyme rom c 
July and a frcsli me m October A mucli lughcr am> .j . 

uouced m colored minks dian in sundani minks, wlucJi uw _ 

"orkofGG Petrova (1971) as well as by the presence of a much , 

conccnu-aUonofKlucoscmUicscaiuin-aidunngtJuspcnod 

analyiu of die acuvity of aspartate aminotramh^ ( ' ^ ^ 

of ammo acid meubolum. sliowed that its lev"'! 



22G 


mmks of difTcrcnt colors m different scisoiu of the >cAr Hie indices of 
ASAF activity rose from February to Jul) (on an average b> 2o®i) and 
later dropped toward October The lugh level of Uiu transaminase in 
summer in all colored minks can be cxplamcd by the increase in prolan 
tncl'ilioli.sm at that tune of year. 

An«nJicr enzyme, alanine amuiotransfcrtsc (AL.Vr), is stible He 
dynamics of its activity show an uisi^tuflcant reduction m its level fro i 
hcbnnry to October, a slight ruC is noticed only in sdver blue mmks during 
autumn. 

It sliould be pointed out Uial the tndtccs of protein meubolum arc very 
hu,li in summer, wlule tlic level of activity of the cnzvmes of carbohydrate 
inctaliolLsni u highest in vsuitcr 

Hiui, dunces m die activity level of the ciuv mes uiilucil lor carlMihytlratc 
and protein inctibolLsm m difTcrcnt seasons of the year demonstrate tie 
ailapubdiiy <»f internal sclf-regulitmg mcnlnilic pruccises to thugiM 
ciiviMiimcntal comhuoni. 





EFFECT OF AGE AND SEASON ON THE INDICES OF 
NATURAL RESISTANCE IN AMERICAN MINKS 


E L MeVnik 

JjistJtute of BioJogy, Karelian Division ottbe Academy of Sciences of the USSR, 
Pctroaavodsk 


One of the outstanding problems in biology is the study of the mechanism 
of resistance of animals to environmental conditions The serum levels of 
bactericidal complement, lysozyme, and bcta*lysines are used as the mam 
tests for revealing tlie level of nonspecific resistance These data rcpiesent 
quantitative indices, tlie activities of whicli are dependent on heredity as 
well as on exogeme factors 

The present study is concerned with the effect of two factors — age of the 
animal and season of die year — on die indices of nonspecific resistance and 
die extent of mfluence of each of them on die overall paratypical factors 
For this purpose, an mde\ of the degree of influence ;/* was calculated from 
the ratio Cx/Cy 

The results point out tliat, among Amencan minks, as they groiv and 
develop (from two to six months of age), die degree of complement activity 
decreases (from 37 to 23 umts), bactericidal activity of lysozyme readies a 
maximum at die age of four months (Il%)» wlule the lysogeme properties 
of beta-lysines in two- and three mondi-old kits go up to 40%, i c , I 1 
times more than die activity m adult animals 

However, even m die foUowmg month, the degree of dieir activity 
decreases by almost 2 3 times (to 17%) compared widi the imtial level, 
folloived by a nse to 45% in sue mondi old kits \Vlulc dctermimng die 
effect of age on each of dicsc diree indices, it lias been found diat it exerted 
a major influence on the acuvity of bcta-I>'smc3 (59%), and shghUy less on 
complement (26^o) and lysozyme (12%) 

In adult ammals, dunng die course of a year, the dynoimcs of natural 
resistance were chanctcnzcd by a nsc m complement activity in spnng 
and summer (up to 24 and 20 umts) compared ividi ivintcr and autumn 
(18 umts), a sigiuficant increase m the activity of beta lysines in autumn 
(up to 46%) compared isith die oUicr seasons of die year and a gradual drop 
m the level of lysozyme activity from 10% m spnng to 7% m autumn. TJic 
extent of die influence of season on the level of complement was o0%, on 
lysozyme 16% and on beta lysines 28% 

liius, these mvcstigauons showed UiatUicracton ofnonspccific uiimunity 
m an organism arc subject to die milucncc of die external cnv-irotimcnt and 
die age of die animal, die proporuons of which in die overall effect arc 
vanable 



LEVEL or NONSPECrriG IMMUNITY WHEN 
BIOLOGiaVLLY ACTIVE SUBSTANCES OF 
PLANT ORIGIN ARE ADDED TO THE 
FEED OF MINKS AND RABBITS 


C L MeVmk and G G Pelrova 

Institute of 0 ology Karchan Division of the Academy of Sciences of the USSR 
Pcirozav4>dsL 


The presence of valuable biologically active substances, proteins, fats and 
carbohydrates in plant cells is the basis of their use for medicinal ind feedmg 
purposes The important products obtained from the chemical treatment 
of green coniferous species and aspen bark are cJdorophyll carotene mixture 
and aspen fat 

Chlorophyll carotene mixture was added to die rauonofjuvemlc standard 
and wlute minks at 0 1 g per heat per day ^Vspcn fat at 0 01, 0 05, 0 1 and 
0 a g per kg weight was tested on rabbits starting at 60 da>s of age Flic 
tests were contmued for three montlis The activities of complement, beta- 
lysines and l>‘sozyme in die blood scrum were determined at the start and 
end of the experiment 

Tile activity level of complement among standard minks \sas 44 units ui 
die controls and 40 units in the test aiumalsat die bcginmngof the experiment 
Toward the end of the experiment, it rose correspondingly to 55 and 
44 units, LC , by 25 and 10% compared widi die imual values Beta lysine 
activity rose from 27 to 29% in the controb and from 18 to 23% in die test 
animals or by 7 and 25% The level of lysozyme in die control animals, 
iiowcvcr did not vary (7 C and 7 2%) while there was a slight decrease m 
minks given tlus mixture (from 7 2 to 6 4®^) 

Among wlute minks die pattern was similar, except diat die activity of 
beta lysines did not vary signitTcantfy 

File animab of both colors, controls as well os test animals, were charac« 
terued by umdircctional changes m tlic factors of natural resistance How- 
ever, dicsc changes were more gradual m ammals wJuch received dus 
preparauon m dicir feed 

Similar dynamics were also noticed among rabbits receiving aspen fat 
at 0 Oa g per kg body weight llic level of complement m the controls roic 
from 8 to 13 units and m die test animals from 7 to 1 1 umu, uc , by 63 and 
37% The activity of beta lysines rose correspondingly from 35 to 72“o and 
from 36 to 64®o Lysozyme level, on Uic oUicr liand, decreased more signifi 
candy in die experimental (from 23 to 8®i) than in the control ammals 
(from 18 to 13®o) Inlcresungly, it was tlus group of rabbits dm siiowed 
an increase m waght and improved hcmoixiicsii. 
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These data demonstrate that biologically active preparations of plant 
origin, in the suggested doses, had no adverse effect on nonspecific resistance 
in minks and rabbits, since the indices under study lay witliin the physiolo- 
gical limits. 



SOME FEATURES OF THE EUROPEAN BEAVER’S 
ADAPTATION TO FOODS UNDER CAPTIVE 
CONDITIONS 


V V Miltkoo and A AT Volokh 

Cherkassy Institute of Pedagogy 


Expenments on the farm rearing of beavers are attracting increasing 
attention 

In order to study the adaptations of these animaJs under captive condi 
tions, two year old beavers (a male and a female) with an average weight of 
9 5 kg were caught in 1976, near the Ol’shanka River in Cherkassy district 
These were reared in metal cages 25x20xl0m In winter, the building 
was not heated, although on days when there was a frost the temperature 
fell to — 6“C The cages w ere not specially heated, since intense frosts were 
not prolonged 

For rapid adaptation to the new feeding regime, the beavers were given 
abundant feed once daily Tlie feed mixture consisted of root crops (carrot 
and beetroot) sometiraes fruits, the green mass of different plants, wheat 
brain and common salt Plant feed, mainly willow, composed more than 
one half of the ration One kilogram mixture of feed given to the beavers 
contained 892 kcal of metabolic energy, 22 7 g protein and 10 7 g mineral 
matter, 1 kg of plant feed gave 1,146 kcal of metabolic energy, 31 g protein 
and 14 g mineral matter 

The feed requirement per beaver (0 60 kg) was less in summer than in 
autumn (0 92 kg) and winter (I 07 ^) 

Relatively low feed requirements were recorded in July (0 57 kg), 
September (0 a5 kg) and January (0 59 1^) The feed intake was lughest 
(i 86 kg) in November and December 

As a result of selective feeding m the spnng immediately after the animak 
were caught, 90% of the totalintakcof feed was of plant origin, 74% was of 
plant origin in summer, 20% in autumn and o-15% m wmter 

A gradual reduction in tJie proportion of plant feeds in tJie overall feed 
intake and an increase in tlic proportion of easily digestible feeds led to a 
reduction in metabolic energy per unit weight of feed Tlus was because, 
from an energy pomt of view, tJie plant feeds were more wliolesomc tlian tJic 
feed mixtures But as a result of the increased quantum of mtakc, specially in 
autumn, the metabohe energy available to die organism increased It was 
697 to 719 kcal per animal in tlic autumn winter period, wJuch was 10% 
more than in summer Tlie absolute intake of proteins also mcrcascd at 
23 99 g per animal it was 39 8% more m tlic autumn winter period ilian m 
summer 
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Dunng tlie period of invest^ation, the average weight of tlie animals 
rose by 31 % but the ^veIght increase was not uniform It ivas noticed only 
m some months, although tlie overall tendency of weight increase was 
maintained In sprmg, tlie increase was 0 75 kg, in autumn 2 02 kg and m 
winter 2 11 kg Differences in weight increase can be attributed to uneven 
feed intake in different seasons 

Witli the onset of frosts (January and February), the feed requirements 
of beavers decreased In January the metabolic energy of their feed intake 
was 36 64 kcal per unit weight, which was 40% less than in December The 
weight increase m, this period was 0 9 kg 

Witli the selective feeding of easily digestible feeds contauimg small 
amounts of cellular matter, the activity of the alimentary canal was disturbed 
Its normal activity ivas rapidly restored by putting the beavers back on 
plant feeds periodically 

Thus, tlie adaptation of tliesc animals to the newfeedmg regime is associa- 
ted with a reduction in plant feed requirement and an mcrcasc in easily 
digestible matter Tlus leads to a change in the quantitative and qualitative 
composition of tlicir feed requirement 



TRANSAMINATION REACTION DURING THE 
EMBRYONIC DEVELOPMENT OF MINKS 
AND BLUE FOXES 


y V Oslashkova 

Institute of Biology, Karelian Division of the Academy of Sciences of the USSR, 
Petrozavodsk 


An important feature of early embryomc development is a wavelike 
rhythm of growth and differentiatiQn Intensification of tlic processes of 
differentiation is accompamed by a fall xn the rate of growth Conversely, 
during periods of particularly rapid growth, the differentiation of morpholo- 
gical systems slows dQwn(Balash, 1967, Katser, 1969,Makhin'ko, 1965 and 
Fedorov, 1958) 

In turn, tlie gp’owtii and development of an organism are associated lyith 
a defimte redistribution of ammo acid reserves Furtlicr, ammotransfcrascs 
act as key enzymes in catalyzing tlie oxidative dissociation of ammo acids 
(Lenmdzlier, 1974) 

The object of this investigation was to understand the activity changes of 
aspartate and alanine aminotransferases (ASAT and ALAT) m minks and 
blue foxes during the periods of immatunty (two to five montlis) and sexual 
maturity (six montlis) 

Blood serum studies were carried out on 143 healthy animals aged two 
to Six montlis The ASAT and ALAT activities were determined by A A 
Pokjovskn’s ultramicroanalysis method (1964) 

An analysis of the results sliowed that, in two- to five-montli old kits, the 
ASAT activity varied from 65 to 97 umts in minks and from 49 to 88 units 
in blue foxes Tlic maximum value of tins enzyme was recorded at two 
montlis of age 

The ALAT activity m two month old minks and blue foxes was 27 and 
43 umts respectively, and in tlirec inontli olds 47 and 48 units, the activity 
of this enzyme dropped to 33 and 28 umts m the following two months 

At SIX months, blue foxes showed a simultaneous increase in tlie activity 
of both these transaminases The ASAT activity went up to 74 umts and 
that of ALAT to 38 umts Among minks of the simc age, the ASAT activity 
wis 66 units and that of AL/KT 44 umts 

It should be noted that the period orjuvemlily m minks as well as blue 
foxes was characterized by strictly opposite (mirror inversion) directions of 
acrc-wisc changes m the enzymes under study Further, growth was pirU- 
ciarly intense (at two monUis) in light of tlic high ASAT activity The interne 
processes of differentiation (three months) were accompamed by increased 
ALAT acUMty 
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At six months of age, these directional inversions uere absent in blue 
foxes, but not in minks. This is evidently associated with the earlier matura- 
tion of the animals of this species, which have adapted to Trans-Polar ecolo- 
gical conditions. 

Thus, the cJiaracteristics of transamination reactions cataly2edbyASAT 
and ALAT reflect a wavelike rhythm in the growtli and development 
processes taking place in the organism. 



CHEMICAL PROPERTIES OF THE FAT OF MINKS, 
BLUE FOXES AND SILVER-BLACK FOXES 


_ V A Pnozhnik 

B M Zhukov All Union Scientific Research Institute of Game 
Management and Fur Farming (VNITOZ), Kirov 


Preservation of the natural charactensucs of pelts largely depends on tlie 
^operties of the fats present in a given species of fur-beanng animal 
owever, the chemical properties of the fats in these animals have been 
studied only slightly 

hi mvestigation studied the fat of blue foxes, minks and silver- 

Siihr Vyatka fur farm The samples were drawn in November 

internal fat taken from around the kidneys and 
micai*”^* studied The amount of adipose tissue, the physical and che- 

composiuon were studied by the 
cthel , Tyutyunmkov(l966) Thefatty acids were studied as mctJiyl 
15“' noi***'^ chromatography (LKhM-7A Chromatograph) Tor this 
used L ^ ® glycolisophtlialatc on chromosorb R (100/120 mesh) was 

as the liquid phase and argon as the gas earner 

method mS’ ‘^***''^ “mds were obtained by CA Obukhova’s 

(lOaG) using diazomcthane 

“re characi!^ “reWlshed tlut the fur-beanng ammals under investtgabon 
“dToselmuT.rn ''r‘‘ of Thus, the amount of 

Pondtng^ru^ m“s r “ 

'^63 w 16 92 "' >^54 and 

rebcutaneous later „r '’*■ “diposc tnsue was in the 

up to 12 go, ' , ^ (“P “ 9%. of carcase weight m blue foxes, 

Ihe aulhl? TTf ? ‘"“■‘oor-hlack foxes) 

f“' or these fur-bcann' '"* “““ properues, the subcutaneous 

‘Otcrnal fat 1 |,_ 1 -,,/,“"™?^ indoftmtc and unstable than tlie 

f re refractive u,dc7!.r ,nw™ ^ ‘"''“"Spoint and a low iodine number 
of "pucally acin c siibsianr srealcr conccntranoii 

“rel ‘Ubcutaucous faMlirnTTl “■ "P°'"f'““oii numbers of iiilcrnal 

Ib-ltl carbon aioms n ®*^“*®''*rentcnt of liigli-moiccular acids with 
“oJ Polcmly numbcnl (Rcidicr-.McissI 

•» blue fores, iiaai, a„,l‘®T®“,".' '? “ subcutaneous 

reremal „cgaa, siltcr-bladt foxes, the fat tissue around llie 

[““o ‘^reuiicrnilfaiofm.oL^^'r'’^.’’'' oorrespondmg subcutaneous 
Mark foxes “'^"“obs is far neher m protein titan that of .User- 



DEGREE OF ALKALINE PHOSPHATASE AND 
CHOLINESTERASE ACTIVITIES IN \OUNG 
MINKS AND BLUE FOXES 


V V Ostaskkova and Kh I Meldo 

Institute of Biology Karelian Division of the Academy of Sciences of the USSR> 
Pctrozaiodsk 


It was established earlier by tlie authors that tlic serum levels of lactate 
dehydrogenases, amylases and aspartate and alanine ammotransfcrascs m 
fur bcanng animals vary with the age, season and species (Kozhcvmkova, 
OsiashLova, Meldo and Belyaeva, 1976) 

A further stud) of tlie serum enzyme spectrum covered the activity of 
cholinesterase and alkaline phosphatase injuvcmlc minks and blue foxes 
Alkaline phosphatase activity waadetemuned by die microcxprcss method 
of Ludd(19&4) This mctliod u based on tlic dissociation of sodium phenol 
phtlialcin phosphate by the enzyme, with the liberation of phenolphtlialcm 
which produces a enmson color m an alkaline medium Tiie intensity of 
coloration is proportional to tlie enzyme activity 

Natelson’s mctliod (1963) was used to determine cliohncstcrase activity 
This mctliod is based on the abihty of cliohncstcrase toh>drol)'ze choline 
ethers wath the liberation of acetic acid and cJiohnc clilondc 

Tlic scrums of 122 chmcally hcilUi) mmks and blue foxes aged two to 
SIX montlis were invcsugatcd 

An ana])-!!! of tlic results showed tint, witli advancing 'igc, tlie alkaline 
phosphatase activit) m blue foxes decreased from 152 to 30 units Similar 
cliangcs with age were noted m minks m two*monlli old kits, tlic alkaline 
phosphatase activity wis tlic lughest at 73 a units, but fell to 13 5 umu by 
SIX months of age Fhese results agree with those given by V P Dcki>acrv 
and /V.S Kozlov (1974), Mcisncr (I97j), and others, wluch show that 
alkaline phospliatasc decreases with agem cattle, swmc and oilier ammah 

Ihc activii) of chohiicslcrasc m blue foxes was in the rmge 10 to /O 
umu It was highest at tlircc and five montlis and lowest at four monila 
of age 

An increase in cholinesterase icuvity, from 13-31 umu, v»ai nouced in 
minks aged four to six montlis 

Thus, the early penods of postembr^-ome development of members o 
die martens family and foxes were characterized by umdirecuonal cluiu^cs 
ui alkaline phosphatase and cholmcsicrase The acuvnt) level ofticsc 
enz) met v\as mucli lugher in blue foxes Uian in minks. 



CHEMICAL PROPERTIES OF THE FAT OF MINKS, 
BLUE FOXES AND SILVER-BLACK FOXES 


VA Puozhnik 

B M Zhukov All Union Saentific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


Preservation of the natural cliaractenstics of pelts largely depends on tlie 
properties of the fats present m a given species of fur beanng animal 
However, the cliemical properties of the fats m these ammals have been 
studied only slightly 

The present mvestigation studied the fat of blue foxes, minks and silver 
black foxes on the Vyatka fur farm The samples were drawn in November 
Subcutaneous fat and the mternal fat taken from around the kidneys and 
mtestines were studied Tlic amount of adipose tissue, the physical and che- 
mical properties of the fat and its fatty acid composiUon were studied by the 
method of BN Tyutyunmkov (1966) Thefatty acids were studied as meUiyl 
ethers using gas cliromatography (LKliM*7A Chromatograph) or is 
15% polyetliylene glycohsophtlialate on chromosorb R (I00/I20 mesh) was 
used as the liquid phase and argon as the gas earner , 

The methyl ethers of fatty acids were obtained by EA Obukhotas 


mctliod (1956) using diazomcthane 

It has been established that the fur-bcanng animals under mvestigatio i 
are clnractenzcd by a large accumulation of fat Thus, the amoun o 
adipose tissue in blue foxes ivas 23 00 to 28 80% of carcase w cigiit , 
ponding values m silver-black foxes and minks were 12 00 to J an 
12 69 to 16 92% The maximum deposition of adipose tissue was in i 
subcutaneous layer of skin (up to 2o9%. of carcase weight m blue loxcs, 

uptol29%mmmksanduptol20%msilvcr.blackfoxcs) 

1 he autlior established that, inits chcimcal propcrucs, t ic su cu an 
fat of these fur-bcanng animals was more indcfimtc and unsta c 
mtcmal fat The latter has a higher mcltmgpomt and a low lodmc "“P 
T lie rcfracuve indcxof internal fat is greater due to the greater conce • 
ofopucallj active substances m it. The sapomficauon immbcn of m cnia 
and subcutaneous fat show the greater content of lugh-mo ecu , 

16-10 carbon atoms flic content of low-molccular aa $ ( 

and Polcnsk) numbers) is insignificant in internal aiwc as su 
lat In blue foxes, minks and silver black foxes, Uic fat tissue 
internal organs contains more fat than Uic correspon mg »u , 

The mtcmal fat of minks is far richer m protein than that 


black foxes 
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The fats under investigation liave 1 9 higher fatty acids \vitli 1 0-24 carbon 
atoms These fats essentially consist of oleic, stearic, palmitic and palmito- 
oleic fatty acids The content of other fatty acids is insigmficant In silver- 
black foxes, the fat around tlie kidneys consists of 62 8% unsaturated fatty 
acids, tlie corresponding values for the fat around the intestines and subcu 
taneous fat are 66 1 1 and 72 07%, respectively In the fat of minks and blue 
foxes (internal as well as subcutaneous fat), the content of unsaturated acids 
exceeds 60 0% 

The subcutaneous and internal adipose tissue of fur-bearing ammals 
reveal an identical pattern of fatty acids, but die quantitative proportion 
of these acids is different The properties of the two types of fats under stud> 
are not exactly die same 

The specific differences m the cliemical properties of the fats of minks, 
blue foxes and silver-black foxes are slight Tlic unsaturation level of the fat 
of these ammals falls between diatofthe fat of domestic animals (for example, 
pig’s fat) and wild ammals (for example, the fat of muskrats and marmots) 

The above information wiU be useful for xmprovii^ the technology of 
the prclumnary treatment of pclu and for working out a rational use for the 
fat of these fur-beanng animals 



M/VNAGEMENT OP THE FEED BASE Ai\D THE 
FEEDING OF FUR-BEARING ANIMALS ON 
THE CONSUMER COOPERATIVE FUR 
FARMS OF THE FAR EAST 


L K Razvozzhaeva 

Far Eastern Divuioi; of the All Union Scientific Research Institute of 
Game Management and Fur Farming, Khabarovsk 


Tlte consumer cooperative fur farms in the southern region of the I ar 
East produce annually over 70,000 imnk and silver-black fo\. pelts, valued 
at over tliree rmllion rubles In 1976, tlie six commercial fur farms in tJie 
region contained 18,750 female mmks and 330 silver black foxes The effec- 
tive yield of kits in 1975 was 4 02 per female mink and 4 04 per female silver- 
black fox, wluch worked out to 86 6 and 54 9% per Jiead, respectively TJiis 
showed the extremely inadequate level of rearing these fur beanng animals 

The feed composition of the animals was determined by the feed base 
charactenstics The meat-fish group consisted predominantly of fish and fish 
wastes (75 9%) Meat of farm and wild animals formed 3 5% of the total 
feed used annually, meat of tnanne ammals and whales 8 9%, and bypro- 
ducts 11 7% 

The milk based group of feeds consisted of cheese (mostly) and milk, while 
the gram feeds contained grains, combined feeds, flour and groats bought 
from commercial organizations The vegetable feeds consisted of potatoes, 
cabbage, vegetables and small amounts of wild berries Almost all farms buy 
their vegetable feed from the adjoining agncultural farms Yeasts for use on 
the farms are supplied by commercial orgamzations Fish fat, vitamins and 
medicines come from ‘Zoovetsnab’ (zoological and vctermarysupplyorgamza- 
tion) 

The annual consumption of feeds on farms in this region is shown in 
Table 1 

All of these farms used 5,000 centners of meat, 5,150 centners of bypro- 
ducts and 27,540 centners of fish-based feeds 

The annual requirement of meat-fish feeds was 34,600 centners (in terms 
of muscle meat), i e , there was some underfeeding ^vitli meat fish feeds 
Tlus deficiency was corrected by feeding large amounts of gram feeds, but 
the latter cannot substitute for the animal protein and essential ammo acid 
needs of these ammals 

The average availability of dificrent feeds is meat fish 89 1 % of the 
recommended norm, milk products 87 5%, grams 1 06 5 %, succulents 44 5 %, 
fish fat 14 1 % and yeast 58 2% 
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In addition to tlie above farms, farms of die Central All-Russian Produc- 
tion and Saentific Combmc of tlic Fur Farming Industry and collective 
farms arc also engaged m breeding fur-bcanng ammals in the southern region 
of die Far East The state fur farms m dus region use annually (in thousands 
of centners) meat of marine ammals 46 3, horse meat 14 1, meat of other 
ammals 0 5, meat byproducts and blood 90 2 and (ish feeds over 650 

In the southern region of die Far East the production of meat-fish feeds 
for use in fur farmmg averages annually meat feed 257,800 centners, includ- 
ing second grade byproducts 97,400, blood 26,400, dry feeds 28,700, edible 
and commercial bone 97,800 and mcdible fish products 6,987,300 centners 
The latter includes 4,5 1 7, 500 centners of fish feed Tlius, 62 5% locally prod- 
uced meat and 10 3% fish arc used in feeding these fur-bearmg ammals 
The present feed base, ivhen properly managed, should ensure the required 
feed of tlie fur farms However, tlie sJiortagc of refrigeration capacity, the 
absence of transport and commumcations, and the lack of maeJunery for 
processing tlie feeds stand in the way of adequately meeting die requirements 
of balanced feed 



EFFECT OF DIBASOL ON THE REPRODUCTIVE 
FUNCTIONS OF MINKS 


M A Rozin, M Lebedeva and A S Dorutm 
Leningrad AgncuUural Institute 


It has been established that the adnunistration of Dibasol or other 
derivatives of benzimidazol increases the nonspecific resistance of animals 
Analysis has shown that one of the mechanisms of this phenomenon is tlie 
weakemngoftliereactionoftliehypothalamo hypothysial adrenal system to 
intense external mflnences (Rozin, 1967) In light of these observations, the 
authors studied the effect of Dibasol on farm bred fur-bcaring animals 
It has been established that Dibasol, at I mg per kg, administered in the 
feed of male minks in the latter half of rut increased the duration of rut by 
an average of one day , vt also increased the number of mated females and 
later also the number of kits Dibasol was given to females at 0 2 and 1 0 mg 
per kg along with the feed m the latter half of gestation Following daily 
administration of this preparation for six days, it was stopped for six days 
This 12«day course was repeated until tlie time of whelping 

The favorable effect of Dibasol on whelping was reflected m a reduction 
m the number of stillborn kits and a reduction in embryomc mortality As 
a result, the number of kits born per female on the farm increased (in different 
years, the average was 0 4-1 kit) The positive effect of Dibasol could be 
clearly «ecn m a special experiment m which gestating female minks received 
an additional amount of fat with a high peroxide number along with tlie 
feed 



PROTEIN NUTRITION OF PEDIGREE FEMALE MINKS 


}uA Samkoo 

Institute of Fur Farming and Habbit Breeding, Udel’iiaya 


Rational utilization of the animal protein in the ration of fur-beanng 
animals is an important problem facing modern fur farmers 

The efficiency of feed witli a moderate protein content (8-8 5 g per 100 
kcal of metabolic energy) and a high fat content (5-5 5 g per 100 kcal) for 
commercial young minks lias been proven by several investigations and by 
the experience of leadmg farmers 

There have been comparatively few mvestigations on pedigree ammals 
In order to study the effect of feed protein level on the reproduction of 
young female minks, laboratory and field experiments were carried out from 
1973 tlirough 1975 m Lesnaya, Beregova, and on the expenmcntal-dcmons- 
tration farms of the Institute of Fur Farmmg and Rabbit Breeding 

Tests were earned out on standard, sapphire, silver-blue, violet and 
pastel nunks Two groups of minks of each color (35—60 animals each) were 
formed From the time of weaning to the period of reproduction, the young 
females were reared on rations contaimng two levels of proteins 8 a-8 8 g 
and 10 5-1 1 0 g per 100 kcal of metabohe energy 

The results of these investigations estabhshed that moderate protein 
feeding (8 5 g per 100 kcal) of young female minks of standard, pastel and 
silver-blue colors, from the period July 1 to May 1 of the following year, had 
no adverse effect on their sexual behavior or tlieir reproductive capacity 
When feeding at moderate energy levels (200-230 kcal of metabolic 
energy perammal per day), tlie biological importance of protein for pedigree 
mink females of tliesc colors is high m tlic wmter-sprmg period and these 
ammals should be given protein at 17 0-19 5g per female 

The reproductive capacity of sapphire and violet female minks v\as 
higher in those given feed mixtures contaimng 1 1 g digesuble protein in the 
winter-sprmg period than in tliose receiving rations contaimng 8 5 g protein 
per 100 kcal feed 



EFFECT OF THE LEVEL OF PROTEIN REQUIREMENT 
ON THE DENSITY OE THE HAIR COAT IN MINK 


Tu A Samkov 

Institute of Fur Faxiruog and Rabbit Breeding, Udcl na>a 


The prevailing norms for the level of protein in the feed of commercial 
minkjuveniles during their growth period require 8 0-9 0 g digestible protein 
and 4 5 to 5 5 g fat per 100 kcal of metabolic energy The utility of such a 
ration from the vicwpomt of product quality and economy has been demons- 
trated by many investigations and by tests earned out on the leading farms 
However, some specialists doubt the utility of this measure, they feel that 
tills level of protein feed significantly reduces the density of the hair coat of 
minks 

Samples for the histological investigations consisted of skin removed from 
the sacral region of minks immediately after they had been slaughtered The 
fixation of samples^ preparation of section3,stammgand microscopic examina 
tion were earned out by the metliod of M A Diomidova, E P Panfilov and 
ES SusUn(l970) 

It has been established that, regardless of the level of digestible protein m 
the ration (8 or 1 1 gper lOOkcaloffced), the density ofthe hair coat of minks 
was practically tlie same Thus, when on 11 g digestible protein per 100 
kcal, the density of the hair coat of standard minks (males) in November was 
141 0±424 per sqmm and at 8 g it was 140 5±525 per sqmm, the 
corresponding values for pastel minks were 137 0 ±4 33 and 140 6±3 93 
and for silver blue mmks 139 0±4 24 and 137 4±3 93 per sqmm 



ACTIVITY or DIGESTIVE ENZYMES IN COYPUS 


SJ>f Safarova 

Institute oi Zoology and Parasitology* Academy of Saences of the 
Uzbek Soviet Soaalut Republic, Tashkent 


This paper presents the results of investigations on the enzyme activity 
of the gastro-intestinal tract in coypus Tiie levels of amylase, lipase, trypsm 
and mvertase were determined in the mucosa of the duodenum, in different 
sections of the jejunum, in the large intestine and rectum and m the pancrea- 
tic tissue TJie activity of amylase, trypsm and mvertase was determined by 
the modified method of A M Ugolcv (1969) and that of lipase by the method 
of G K Shlygina et al (1963) 

These investigations showed that the amylytic, proteolytic and hpolytic 
activities were highest m the pancreatic tissues Amylase activity was 95 8 d: 

1 54 mg per mm of dissociated starch Its levels m the duodenal mucosa, 
nudporuon of die mucosa of the small intestine and rectum were almost the 
same (41 3± 2 3,45 6^9 5, and 49 9±2 7 mg per min) In the distal portion 
of tlie small intestine and m the large intestine, its level was somewhat low 
at 36±6 5 and 23 6±4 1 mg per mm of dissociated starcli 

Proteolytic activity similarly showed high indices m Uie pancreatic 
tissues at 0 33±0 021 and 0 15± 0 0016 m the photoelectric colorimeter 
readings, and m tlie duodenal mucosa 0 26i:0 044 on ammal and plant 
substrates These values of proteolytic activity m different parts of the mucosa 
of tlie jejunum and rectum showed an almost identical level of activity of this 
enzyme, but it was sigmhcantiy lower than m the pancreatic tissues and the 
mucosa of the duodenum The maximum hpolytic activity was m the pan- 
creauc tissue and duodenum (33.7 and 25 3 tentauve umts), wlule it ivas 
somewhat lower m the mucosa of the small intestine (7 5 tentative umts) It 
was two tentative units m the large mtestmeand rectum Studies on mvertase 
activity established tliat it was highest m the middle and distal sections of the 
mucosa of the small mtcstmc at68 7±3 5 and 60 2±2 05 mg% ofreduang 
sugars, Its acUvity was slightly lower m the mucosa of tlie duodenum and 
rectum at 46 6±9 and 45 7± 1 85 mg% of reducing sugars 

iVn analysis of tlie results helps draw die conclusion tJiat tlic acuvity of 
digestive enzymes participating in carbohydrate and protem metabolism is 
most distmcUy manifested m coypus Tlic level of amylyuc activity in tlic 
digestive organs of these amnials confirms die significant role of this enz) me 
m hydrol>'SJS and assimilation of the various carbohydrates used in the feed 
of these animals 



nrFECT OF THE LEVEL OF FATS AND GARBOHYDRATLS 
IN THE RATION OF YOUNG MINKS ON THEIR PELT 
QUALITY 


V F Sudakoo and B A Isupov 

B M Zlutkov All Union SctcntiHc Research Institute of Game 
Management and Fur Fanning (VNllOZ), Kirov 


Recent investigations earned out in different countries have shown that 
young standard minks require 7-8 g digestible protein and 5 0-5 8 g fat for 
every 1 00 kcal of metabolic energy content of the ration to ensure the normal 
growth and development of the liair coat Further, Russian and other scien- 
tists have established that the carbohydrate level can be raised to 30-3 d% 
in the feed of young minks 

At the Vyatka fur farm of tlic VNIIOZ, field experiments were earned 
out to study the influence of different fat and carbohydrate levels m the 
rations of young standard minks on their pelt quality Three groups, eaefi 
containing 40 females and 40 males, were formed From July through 
November 1973, the animals received rations contaimng the following 
amounts of digestible matter (as a percentage of calone content) first 
group— 36 protein, 35 fat and 29 carbohydrates, second group — 34, 42 and 
24 and third group— 34, 48 and 18 

In order to study the morphological indices, samples of skin and hair 
coat were taken from two males and two females of each group after slaughter- 
ing The invcstigauons were earned out by B A Kuznetsov’s method (1952) 
After preliminary treatment, the length, \vidth, weight and thickness of the 
skin Ussue were determined m the male pells (Table 1) 

Table 1 Properties of the pelu of nude sUxtdaed musjka 





M4-n» 



Group 

Length, cm 

tVidth, cm 

Area, sq cm 

Weight g 

Thickness of 
skin tusucjinm 

I 

72 02 i0 73 

15 30^:021 

1.105 20:i^20 9 

15160±5 8 

0 44±0 02 

11 

70 19±0 72 

15 04±0 13 

1.057 16i:16 9 

139 9 ±4 9 

0 42±0 01 

in 

60 lltOG? 

14 4 d:020 

I034 40±I7 4 

131 8 ±49 

0 39±0 01 


The pelts of the first group of animals, m all of their mdiccs except widtli, 
\> ere superior to those of the tlurd group of minks Tlie results are statisucally 
sigmficant 
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Differences in the fat and carbohydrate levels in the rations of minks had 
no effect on the length of tlie hair in all groups No sigmficant differences 
were seen in the overall density of the hair 

An analysis of the quality of pelts showed that die return per head was 
119 72% 111 the first group of animals, 120 31% ui the second group and 
100 35% in the tlurd group These differences were largely due to differences 
in the sizes of pelts The first and second gi oups yielded a greater number of 
extra large pelts (Table 2) 

Table 2 Distnbutiaa of male pelts according to size (percent) 


Group Extra large *A* 


I 52 78 

ir 59 38 

III 36 36 


Extra large B* Large 


41 66 5 56 

34 37 6 25 

o4 55 9 09 


The number of normal and defective pelts m all groups was rouglily the 
same (Tabic 3) 

Table 3 Distribution of pelts according to defects (percent) 


Category of defects Reject* 

Group Normal — — — — — — — — 


Low Medium High la^e 7*e 


I 

52 70 

36 II 

8 33 

2 78 

_ 

— 

11 

53 11 

34 30 

9 38 

3 13 

— 

— 

III 

54 5j 

3635 

455 

45a 

2 

2 


Thus,a lughcr carbohydrate level and lower fat content in the rations of 
young minks led to better indices of pelt quality, as reflected miinl> in their 
larger size 







CONCENTRATES IN THE RATION OF MINKS 


G S Taraiiov 

iDStitutc of Fur Farming and Rabbit Breeding Udel naya 


Over the last ten years, investigations have been carried out in the Soviet 
Union on the feasibility of substituting concentrates for fresh meat-fish feeds 
The need arose for such tests due to die fact that supphes of fresh feeds w ere 
inadequate to meet the requirements of thcgrossing animal population The 
use of dry animal feeds not only broadens the feed base but also reduces die 
cost of feeding The cost of digestible protein in fish meal is one half tliat m 
fresh fish 

The subject of the present investigation is the formulation of concentrate 
mixtures, ivhich could form the mam rauon for rearing mink kits Two 
balanced dry mixtures ucrc tested in the experiments (Table 1) 

TabU 1 Compdsitloa of copcentrates 


Onnponenl 

i»c‘ght, g 

% 

WTlgbt, g 

% 

Fish meal 

125 

40 6 

0 1 

41 0 

Barley Hour 

80 

31 2 

60 

36 0 

Proietn vitamin concenirate 

15 

50 

I 5 

68 

Fat 

36 

14 0 

35 

150 

Vltaro n prrparat on 

0 1 

04 

0 1 

04 

ToUl 

25 7 

1000 

22 2 

tooo 


I ish meal contained m the mixture analyzed (m percent) water 10, 
protein G6 5, fit 1 1 9 and ashO 2 including sodium clilondc2 0 The volatile 
fitly icidcontcntof lOOgmeiluasd jmland die content of amine ammonia 
mtro^^cn uas 109 mg 

liic anunaU vscrc put on rations composed of concentrate mixtures 
surimg on July 3 tor the first 10 days, 30% of the farm ration was replaced 
by protein m the concentrate mixtures Since Uickiw, readily took to diis 
fee I die test inmLi were totally changed over to the experimental riuon on 
July 13 Ihc antinalsrcceivcd (hesedry mixtures up to November 1 

Co nmcrcul cvaluaiwiit of the pelts shovsed that the pcrccnugc of extra 
!ir„c jiclu ohiamcil from males reared on fresh feed was lower Uian that 
from miles of die second group,00*’o of whose ration consisted of concentrate 
mixture I It was aim lower tlian that of Uic third group, CO®,, of whose 
digciublc protein was given in Uic form of concentrate mcxturc2 (Table 2) 
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Table 2 Commercial evaluation of minlc pelts (percent) 


Index 


Group 



I 

rr 

nr 

Number of pelts 

34 

40 

39 

Losses due to defects 

17 7 

18 2 

19 3 

Extra large pelts 

73 5 

95 0 

949 

Income from pelts 

10452 

104 68 

103 08 


Although the pelts of expenmental animals were larger m size than those 
of the control ammalsj the former showed a larger percentage of defects As 
a result, the income based on quality was roughly the same in all of the 
groups 


Caruluston 

1 Two concentrate feed mixtures were formulated and tested in labora- 
tory and field tests 

2 The mink kits readily took to the concentrate feed, grew rapidly, 
molted on time and yielded good quality pelts, when concentrate mixtures 
accounted for 77-87% of the metabolic energy or 68-80% of the digestible 
protein m their ration 



PRODUCTS or NITROGEN METABOLISM IN 
MINKS REARED ON FISH ME;\L 


G S Taranov 

IiutiVuie of Fur Farming and Rabbit Breedings Udcl naya 


Mink Uts readily take to rations containing fish meal and tlieir growUi 
IS excellent on tins The nitrogenous matter m tlic feed is broken down into 
end products and is excreted with the urme Therefore, the degree of uUliza- 
Uon of digesuble feed protein can be assessed by studying the final mtrogenous 
waste products contained m tlie unne, wlule tlic metabolic state of the orga- 
msm can be iudged from tlic ratio of nitrogenous fractions present in the 
unne The more readily the digesuble nutnenu are absorbed by the tissues 
and organs of the growing organism, the more rapid will be tlic growth of the 
animals 

In order to investigate these assumpuons, two groups of mink kits were 
formed The control group (-10 males and 40 females) received 100% fresh 
mcit'fish feeds, while in the cxpcnmcntal group (40 males and 40 females) 
70% of Uie digestible protan in the feed was of ammal ongm Tlic rations 
were balanced in their vitamin and digestible protein levels 

An analysis ot the nitrogenous fracuons contained m the urine of minks 
showed Uut, on an average, tiickits on rations containing fish meal excreted 
more total nitrogen than did those in the control group (Table I) Tins 
increase wns mamly in die form of urea and ammonia 

Tabic 1 Nlirogeo fractioaa la the urlae of mlnka, excreted per g of 
weight Incremeot 


Wciglit increment per day, g 


Index July 29 UtfougH Stplcmbet 3 througU 

September 2 October 2 1 



control 

cxpenmental 

control 

Pjcpcnmcntal 

Mean daily meremem g 

79 

76 

44 


Toul oiirogtn mg 

351^ 

348 7 

(•ooi 

915^ 

Urea, mg 

2^4 

283 S 

322 3 

6915 

\mmonia, mg 

229 

324 

28 I 

335 

Vmme nilruscn, mg 

Qj 

112 

210 

255 

Creatinine, mg 

1 1 

32 

11 7 

165 
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TJie growth rate of tlie e\penraental kits was slower than that of the con 
trols The amounts of total nitrogen and tlic nitrogen fractions were higher 
in the urme of minks receiving fish meal than in the control group Con- 
sequently, the kits of the experimental group consumed more digestible 
protein per umt of weight increment than did tiiose in the control group 
Calculations showed no sigmficant difference m the percentage content 
of urea tliroughout the period of investigaUon, tliough quantitatively the 
difference was statistically sigmficant This suggests that the systems respon- 
sible for urea synthesis functional noimally in die experimental minks 
This invesUgation confirmed tliat, with rations contaimng fish meal, 
nitrogen metabolism lay withm certain physiological hmits and tliat die 
biological value of digestible protein contained in the ration can be judged 
from the mtrogenous fractions excreted in the urine Tlic more optimal the 
ammo acid ratio of digestible protein, the lower is the amount of urea excreted 
m the unne 



DETERMINATION OF THE MINERAL COMPOSITION OF 
THE HAIR OF FUR-BEARING ANIMALS BY THE 
ATOMIC ABSORPTION METHOD 


NV T^urnina, A I Kyaivyatyainen, SD Uzenbaev and 
Tu A Saveliev 

Institute of Biology, Karelian Division of the Academy of Sciences of the USSR, 
Petrozavodsk 


The most important problem facing fur farmers is how to improve fur 
quality, i e , Its physical properues, color, and the ehminaUon of defects To 
successfully tackle this problem, it is necessary to understand the structure 
of the hair coat, its chemical composiuon and the factors influencing fur 
quality 

It IS known from literature that macro- and micro elements m tlic hair 
mHucnce the quality of the hair coat and its pigmcntauon (Aivazyan, 1962, 
Tautsin andSvilane. 1965, Nazarov and Rish, 1966 and 1966, and others) 
btudies m this regard have not been earned out specifically for fur-beanng 
anmals, even though a number of fur defects m these animals, such as white 
Unfv spbttmg, brittleness of top hair, etc , Iiave 

Oflv, I h'? u'!? satisfactorily Possibly these are related to the level 
of avadabihty (deficiency or excess) of mmerals to the organism 

eral “ru absorption Spectroscopy to determine the min- 

atomic VT ^ "tvtliod is based on the absorpuon of light by 

Cu a„i 7 A ‘■“‘‘A brown muiks Na, K, Ca, Mn, Mg, Li, Co, Ni, Fe, 
Cu and Zn Analysis showed dial the hair contained large amounts of Na, 

low^r eoncenlrauons (0 47, 0 18, 0 02, 0 02, 0 04 and 0 0019%, respectively, 

of ihe*^ and Li were determined by die emission method, while die rest 
lx. Ltfm, by die atomic absorpuon method A 

^de a Ixiu ° a ™ to dLct Ca and Mg, 

de a mixture of air and acetylene was used to detect die other elements. 



PHAGOCYTIC REACTION AMONG FARM BRED 
BLUE FOXES 


L B Uzenbaeva 

Imututc of Biology Kattlun Division of the Madcmy of Sacncia of theUSSR, 
Petrozavodsk 


Immunity against micro organisms is the result of the interdependent, 
and to some extent intercondiitonal, acuon of nonspecific humoral and 
cellular mechanisms among which phagocytosis plays a significant lo e n 
chmcal and expenmental mcdiane and in vetennary practice, phagocyuc 
mdices are widely used for assessmg the protecuon mechanisms under 
different physiological and pathological states of tlie orgamsm 

An mvestignuon was earned out on the phagocy nc function in farm bred 
blue fonet at the Kondopozhsk state fur farm m the Karelian Autonomous 
Soviet Soaabst Republic The activity of tntracellular absoTiUon and dis 
socianon (percentages of leukocytes-nentrophU-m the absorpuon phase 
and dmocianon of microbial bodies, respectively), and 
absorption capacity (phagocyuc number) were studio t" ‘ 

tivc/three , four /five , and six montli oldkits, and in adult blue 
An analysis of the results showed that phagocy tosis changed 
to age Thus, the percentage of phagocyuc leukocytes 5“" ■'» ^ 

(47 39±2 6+) and two montl. old kits (51 30±446) increased by 
month (to 68 26=239, P<0001) and remained at that level in 
five month old kits (67 8iD 17 to 70 77± 2 44) It then decreased sigm 

ficandy in the SIX month olds (oO 71 ±3 02, P< 0 01) mHires 

Similar changes with age were seen for the comp cte p lagocy 
which were characterized by a gradual increase in the lyuc an 
characteristics of phagocytes toward the thud, fourth, and specially the fiftJi 
months, and their decrease thereafter ^.,.,-rthn! 

The dynamics of phagocyuc intensity, i c , the number o 

bodies per active leukocyte, were somewhat dilferent * nudeated 

values are associated ivd. the absolute number of nuejeated 

ncuuophils in the blood Further, the most distuict nscs m ' ’ 

three montlis (up to 2 Sa±0 20 thousand) and at six months (up ' 

0 28 thousand), were accompamed by a reduenon in p ago y 
(on an average up to 2 6a±0 14 and 2 89 ±0 17, respeenvely) 

There are also seasonal differences in phagocyuc acuvity w * . 

mature ammaU, are probably associated with the seasonal ‘'‘““S' , , 

The number of phagocytes taking part in absorpuon vanes diroug^ut 
the year from 39 0±2l7to o743±69%. the phagocyue number from 
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2 57±0 13 to 636±084, reaction completion from 14 25±268to 41 0± 
6 66% and the absolute number of leukocytes (neutropluls) from 1 68±0 15 
to 3 57 ±0 29 thousand The ability of an organism to sustain phagocytic 
activity, and hence intracellular ‘digestion’, at an optimum level, i e , a 
relatively high average number of neutrophils in the blood, corresponds to 
comparatively low values of their phagocytic capacities 

Antiphase changes render an analysis of the data difficult Nevertheless, 
It can be seen that a lugh activity level in spring is a characteristic feature of 
the phagocytic reaction in blue foxes This is most clearly seen when convert- 
ing the relative indices of phagocytosis into absolute values, since then the 
overall effect of the phagocytic function can be perceived 

Thus, tlie activity of phagocytosis in blue foxes differs with the age of the 
ammal It also vanes seasonally The age and seasonal dynaimcs noticed 
reflect the complex nature of themetabolic transformations that occur during 
the growth and development of the blue fox organism, and also during its 
seasonal adaptations 



A COMPARISON or PHAGOCYTOSIS IN MINKS AND 
BLUE FOXES DURING DIFFERENT SEASONS 


L B Uzenbatva 

Institute of Biology, Karelian Division of the Academy of Sciences of the USSR 
PetrozavodsL 


The present study is devoted to an investigation of the cellular factor of 
nonspecific immunity — phagocytosis— m standard minks and blue oxes 
during different seasons of the year 

It has been estabUshed that, in minis, the number of leukocytes 
in the phagocytic phase was equal to49 56±3 09% in sprmg, 35 ^ 

m summer, 45 93±4 47% in autumn and 2a 00± 2 21 % in ivintcr Siimlar 
seasonal dynamics have been detected for the uidiccs of complctephagocy tons 
(percentage of leukocytes taking partui Ute dcstrucuon of imcrobial bodia) 
Each of the active leukocytes absorbs a sometvhat larger number ol micro- 
organisms in winter and autumn (3 31 d=0 20 and 2 20±0 15 , respectively) 

tlian m spring and summer (I 86±0 06 and 17a±00a) 

The ma-vimum absolute number of lobed neutropluls in the blo^ 

recorded in spring and summcr(4 29 ±0 41 and 3 00±0 *^*^*^*^" 

minimum number was m autumn (I 69±021 thousand) lewin erse 
IS intermediate in this respect (2 77± 0 26 thousand) 

Phagocytosis in blue foxes is charactcntcd by a higher pcrccnmgc o 
absorbing leukocytes (5 1 07 ± 2 32 and 49 60 d= 3 42) and digcsmcleuko^tm 
(29 o3±4 34 and 28 47±2 68) in spnng and summer llian m ' 

±2 13 and 15 12±2 19) Further, in wmter the low number of Icuko > 
participauiig in mtraccllular ■digcsuon’ m blue foxes asn el os -m^ oorres- 

ponds to a Significant level of tlictrabsorpuon capacity ( i i u ,n 

The scasLal vanations in ihe absolute number of lobed ncutropb^ 
die blood of blue foxes are scry smiJar to die corresponding d>iianiics in 

'"“tIius, die study of phagocytosis m minks and blue foxes 

seasonal dynamics of die mam indices ssltich determine ic c . 

proiccuvcrcacuon OnUic%>hoIc,mmksandblucfoxcs ^ i, 

high level of phagocytosis mihcspring kmong Uicsc ur- ca 

a vanable type of plgocytosis has been idcnafialand u 

thar spccUic difTcrcnccs A coraparauvcly low Ic'd of P 

and a fairly lugh degree of digesuon arcdiaractcruuc o P ' 8 j, 

adult nunks In blue foxes, a rdauvdylow I>uc and bactencid 

leukocytes corresponds to a very micxuc pliasc of iheir seizure. 



EFFECT OF LEVEL OF FEEDING ON THE REPRODUCTIVE 
CAPACITY AND FATNESS OF SILVER-BLACK FOXES 


^ Af Chatntkova 

Yakutsk Division of the All Union Scientific Research Institute of 
Game Management and Fur Farming 


Work on the leading state fur farms has demonstrated that a good run 
of the period of heat, high fertility of females, yield of numerous and healtliy 
offspring, and tlieir survival are ensured by wholesome feeding of the stock. 

Long-term observations (1964 to 1975) of the feeding of silver-black 
foxes on the Pokrovsk fur farm of tlie Yakutsk consumer cooperative farm 
revealed significant differences m the energy values of rations m years when 
a lugh or low number of young were recorded 

In the period ofprcparation for the cstrous cycle in 1968, 1969, 1974and 
1975, when teat silver black vixens yielded 3 90 to 4 27 kits each, the feed 
consumption from July to February averaged 151,500 kcal (July 560,000, 
August 570,000, September 695,000, October 600,000, November 700,000, 
December 690,000, January 590,000 and February 575,000 kcal) Furtlier, 
49 2% of the feed was consumed m the first four months In years when the 
kit yield was 3 0 to 3 3, the energy content offeed intake m the corresponding 
period was 88 7% of the above four-year average figure and only 39 6% 
of the feed was consumed in the period from July to October Excessive 
feeding of silver-black foxes from November to February and scanty feeding 
in tlie summer autumn montlis did not increase tlie yield of kits 

The readmess of silver black vixens for reproduction is judged on the 
farm from their weight in early January However, a more objective criterion 
IS the index of their fatness (ratio of the live weight of the animal in g to its 
IcngUi in cm) 

For silver-black foxes on the Pokrovsk farm this index varied widely 
(66-123), tlie index of fatness decreasing as tlie size of the animal increased 
Such changes were noticed in adult as well as young mdividualstliussbowing 
tliat there is no need fora diflerentiated approach to the feedmg of large and 
small fur-bearmg ammals At tlie same umc, the reproductive capaaty of 
these foxes varied m relation to the degree of their famess The maximum 
yield of young, the lowest percentage of females remaining sterile and the 
lowest mortahty among young were noticed m specimens whose mdiccs of 
fatness vaned from 86-99 When the mdex deviated from tins range, the 
reproduction capacity of silver black fo-<m was impaired But early mating 
and lugh fcrtihty and yield ivcrc noticed in females whose fatness indices 
were high by January but dropped 15-20% by die Umc of mating 
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In order to achieve the optimtim indices for the yield of young, the energy 
value of the rations m the periods of rest and preparation for the estrous cy cle 
should be not less than 150,000 kcal Further, the unique features of prepara- 
tion for reproduction under the sharply continental climatic conditions m 
Yakutsk call for a proper distribution of feed energy in different seasons 
The feeding of silver-black foxes in accoi dance with their size and the 
control over tlieir weight indices (by measuring and weiglung on October 
1 and January I) allows for timely fattenmg of sloiv-growmg animals and 
shmmmg of those prone to fatness 



EXCESSIVE USE OF GRAINS AND VEGETABLES IN THE 
FEED OF YOUNG SILVER-BLACK. AND BLUE FOXES 


A I Chtmov 

Krctingsk Fur Farm, Lilhuaman Soviet Socialist Republic 


The rations used oa maay farms for reanng young silver-black and blue 
foxes intended for slaughtenng provide for abundant meat-fish or fish-meat 
feeding in the period of rapid grovfth and a reduction in the energy level of 
the feed in autumtij when the level of animal protein is umformly main- 
tained at a high level Such rations arc usually expensive The scope for 
enlargmg the pelt sue by resortmg to this type of feed is limited for two 
basic reasons overfeedmg to increase the ammal size by feedmg tliem 
rations nch m animal protein m autumn increases the number of defects m 
the hair coat, moreover^ it leads to a sharp increase m product cost 

How then to increase pelt size and improve product quality, while 
simultaneously reduemg the cost^ In the present investigation, the course 
followed was greater utilizauon of carbohydrate feeds in the rations of Uie 
young, than what is ordinarily used in autumn It should be pomted out that 
the intense use of gram feeds and vegetables m autumn calls for a correspond- 
ing summer preparation for tlie young In summer, when tlie young grow 
immensely, the amount of gram and vegetable feeds sliould correspondmg 
constitute 10-14 g and 0-8 g per 100 kcal of feed,so tliat tlie overall concen- 
trauon of carbohydrates is approximately 25-30% of the calone content of 
the rations, \nth 9-10 g of animal protem per 100 kcal 

Such a preparation for the youngmautumn from 1972 up to 1974 helped 
raise the quantum of gram feeds from 24 to 25 g per 100 kcal of feed, and that 
of vegetables to 20 g The overall concentration of carbohydrates was 
mereased by usmg mixed feeds and vegetables for 50% or more of thn caloric 
content of tlic rations, wlule reduemg tlic mtake of ammal protein to 6 3- 
7 Ogper 100 kcal 

Mixed feed was given mostly m a dry form and consisted of 70% wheal, 
10%whcat bran, 10% sunflower cake, and 10% edible yeast (hydrolyuc) 
These rauons, which arc nch xn c-irbohydrates but poor m protem, enable 
a lugh caloric level to be raamtamed m autumn, and favorably influence 
tlic size of pelts, their quality and cost 

The cost of rauing young silver-black and blue foxes m 1974 was 67 
rubles 40 kopeks and 50 rubles 36 kopeks, respectively The average realiza- 
tion price of the pelts of sdver-black and blue foxes was 99 rubles 40 kopeks 
and 83 rubles 45 kopeks fhe degree of profitabiUty thus went up to 45 
and 66%, rcspccuvcly, forsilver-black and blue foxes 
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In the present investigations, it was decided to study the reproduction 
of pedigree animals reared up to December on rations ivith a lugh carbohy* 
drate content and a low protein content The principal indices of reprodu^ 
tion among young sdver-black. and blue foxesrcared on such rations in I 
ivere much higher than those of females born in 1973 although they too were 
reared on rations with a high protein content For the year l97o as a ivho e, 
m one herd of silver-black foxes, 4 7 kits were produced per female against 
4 2 in 1974 The correspondingvalues for blue foxes were 8 03 m l97o and 
6 88 m 1974 Further, the mcrease m Utter size was mainly due to young 
females, although the male functiomng also remained satisfactory 

Thus, rauons nch in carbohydrates can be used in autumn even or young 


pedigree animals , 

This investigation has shown tliat, after ensunng intense grow i 
summer, young sdver black and blue foxe» can be fed in autumn at ess la 
the recommended levels (mean daily calonc value) without loss o qi 
or decrease m the size of the pelts Further, in this case, too, raUons * 
vvith carbohydrates, but with a lower protein content, can e sue 


utilized 



Diseases of Fur-bearing Animals 



PATHOMORPHOLOGIGAI, CONFIRMATION OF THE 
SPECIFICITY OF IMMUNOCLEGTROOSMOPHORESIS 
DURING ALEUTIAN DISEASE IN MINKS 


V P Akulova, Af / Chebotareu and V S Slugtn 
Institute of Fur Farming and Rabbit Breeding Udel’naya 


Until recently, conclusive diagnosis of Aleutian disease (AB) could be 
earned out accurately only by postmortem or pathomorphological investiga- 
tions Therefore, the present study was undertaken to deternune the diagnos- 
tic value of immunoelectroosmophorcsis reaction (RIEOF) using an indige 
nously produced antigen (V S Slugin and M I Chebotarev) 

The study covered the liver, kidneys, spleen, and lymph nodes of 55 
killed minks ivith positive and negative RIEOF These included sick ammals 
and those in which the disease was cxpenmentally induced 

In 47 cases (85 5%), the presence or absence of pathological and his- 
tological changes coincided with the RIEOF mdices The serological dia- 
gnosis for AB using RIEOF confirmed the disease m 36 out of 40 minks 
(90%) AB was not confirmed m only four minks (10%) Further, patho- 
morphologtcal changes characteristic of AB were detected m four others out 
of 15 minks with negative RIEOF (26 7%) 

Individual difierences are explained, firstly, by the high sensitivity of 
RIEOF winch can detect antibodies in minks even on the seventh day afier 
infection when pathomorphological changes have not yet had time to develop 
and, secondly, by the nonpersistent course of the disease when climcal symp- 
toms and anatomical changes are absent in the mmks, while the RIEOF 
IS positive (Hartsough, 1976) 

In most minks with a positive RIEOF, the pathological and histological 
changes identified were typical of Uie latent forms of AB and were charac- 
terized by the presence of isolated or numerous accumulations, predominantly 
lymphoid, in the interstices of the hver, kidne>s (more rarely), lymph nodes, 
and spleen In some minks with a positive RIEOF, cell prohferauon wis 
accompanied by cholangitis and the deposition of PAS-posiuvc material in 
die cavities of the renal glomeruh and tubtxlcs The livers of the four nunks 
witli positive RIEOF showed accumulaUons of lymphoid cells only along 
the sinusoid In our opinion, this was insufficient for a paUiomorphological 
diagnosis ofiVB 

Under negative RIEOF conditions, pathological changes were absent 
in the majority of minks, but a few lymphoplasmocyuc proliferate in the 
kidney's, liver and spleen, chrome interstitial nephritis in the kidneys, and 
lymphocytosu in the spleen and lymph nodes were detected m four imnks 
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Thus, the results of RIEOF and pathomorphologica! investigations for 
AB comcided in the overwhelming majority of minks, thus confirming the 
specificity of RIEOF in diagnoang AB in these fur-bearing animals. 



AMINO ACID COMPOSITION OF THE SERUM IN 
BLUE FOXES WITH INDUCED INFECTIOUS 
HEPATITIS 


V A Anatfev 

Ivanovskulmutulc of Virology, Academy of Medical Sciences USSR Moscow 

V A Chtzhv 

Insutute of Fur Fanning and Rabbit Breeding, Udel’naya 


Prolonged viral acuon on the liver produces m the organism a distinct 
virmcmia The longer tlie virus circulates in the blood, Ac greater is the 
chance that biochemical changes m serum ammo aci ta e P ^ 
to the influence of the pathogen Data on ammo acid changes in the blood 
serum would therefore be of great scientific and practical interest in 
diagnosis and study of the pathogenesis of diseases v and 

The present work was carried out at the Insutute o Fur “ f 

Rabbit Ledmg and Uie Ivanovsku Insutute of Virolo^, ^ 

Medical Sciences, USSR The ammo acid composiuon of “ 

healthy blue foxes, as well as m those with induced f 

invesugated by chromatography on ton exchange reuns usi g 

“ wridentified 14 ammo acids in the blood serum of ^ 

ammals These results were later compared witli the ammo a 

of the serum of blue foxes infected with the “PS 2” strain of the infecuous 

“ehmmatographic analyse of the serum, 6 

with 12 ml acetone, thoroughly shaken, and centnfuged a , P , 
15 mm The centnfuged depositwa, nuxed ivith 6 ml acetone and 
a second Ume undL tlie same operaUontd condiuons The 
processed was evaporated m a drying chamber at or^ ^ altered, and 
residue was dduted to 3 ml, with a citrate b P * lasted for 

2 0 ml charged m the column FracUonauon of the ammo acids lasted 

A comparison of the ammo acid composiuon f 
cally healthy ammals with that of sick ammals ' elvanc by 0 20, 

the threonine level rose by 0 42 mg%, serine by 0 55, glycine by U t , 
tyrosine by 0 33 and cystcuuc aad by 0 73 rag% ,l,„„etlicr 

The aino acds proh„=,meduonme,and isolysm duapp^cd atogether 
wlule the content of vahne (by 0 31 mg%), asparnc and (by 0 15 mg 
glutamimc acid (by 0 4 mg%), and lucine (by 1 31 mg ,„) die 
of Sick ammals as compared with tlie normal values 



264 


Based oa these results, it can be concluded that, under the influence of 
the infectious hepatitis virus, the overall metabolism of the organism was 
disturbed. This in turn led to the total disappearance of some amino acids 
from the blood serum and the increase or decrease of others. 

It IS known from the information available in literature that the total 
amino acid level of serum is usually high when the liver is infected, since 
deamination occurs essentially in the liver. ' 



PARASITES OF FARM-BRED BLUE FOXES IN KARELIA 


r S' Anxkamia and L V Anikxeva 
Insututc of Biology, Karelian Division of the /Veademy of Sciences o 
Pctroza%ocUk 


The intensive development of fur farming m Karelian p 
impetus to parasitological investigauons of fur bearing amma ^ 
work forms a part of the complex mvesugauons into tlie pa g 
parasitic diseases among farm bred blue foxes r 

Blue foxes were mvesbgated in July 1976 atthePi 2 ^az ms 
and from August through December 1976 at ,|ie latter 

farm The study covered 239 blue foxes of which 

farm and o5 from the former farm /T^ndikm et al , 1971) 

Coprological analysis using the rulicborn method (ivasmm 
was earned outtoidenufy the invasions j Amrrw sp )# 

The parasites of blue foxes ) 

parasiticnematodes(5'ir<?njj>/<Ji</«sp ),andround\v ^ .t ^ Karelian 

Coccoida and Strongyloids were detected for the firs i 

'"ot Ae Pryazhmsk state fur farm,3 6% of the 

Coccidians, 10 9% with Strongyloids, and 29% wit ^ were infected 

OntheKondopozhskstatefurfarm,10 6%o ^ ® rms were detected 

with Coccidians and 32 7%with Strongyloids Roundworms 
m48% of the ammals -.med out on seasonal 

On this farm, additional investigations were la August 1976» 

vanauons in the parasiuc fauna of farm bred b 32 7 %, and 

their rate ofmfection with Coccidians was 10 laddecreased Stron 

Ascanoids 48% By October the rate of infecuon ivhilc 

gyloids were detected m 9% of the ammals and i „ed out m 

Coccidians were not detected at all Coprological anal>=^ 

December did not reveal any parasites Tlus m^y b® associated, 

Thus, parasitic infection of blue foxes is ‘S ^ oropliyl^t^tic measures 
on the one hand, with madequate pother, ivitli the brief 

(cleaning and disinfection of the cages) an , on , j which makes for 

growth period of larval phases before mvasi^ ( o of infecuon of these 

regular autoinfection among blue Ibxes ^ ^ detaded study of the 

animals vanes depending on the season an undertaken 

seasonal dynamics of parasite fauna m blue foxes s 



MORPHOLOGICAL CHANGES IN TKHORZOrRETKAS' 
V\CCINATLD AGAINST CANINL DISlCiMPLR. 


jV I Arkhipov, A A Suhmov ond K N Gru,jltv 
All Un on Slate Saeniifio-Control ImUtutc of Veterinary Preparations Moscow 


While evaluating the reactive and inununogcmc properties of vaccine 
preparations, the various abnormalities resulting from their use will have to 
be taken into account using complex methods Morphological and lusto* 
chemical investigations play an important role m tins respect 

The purpose of the present investigation is to study the dynamics of 
morphological changes m the organs of tkhorzofretkas immumzedby aerosol 
or subcutaneously with the canine distemper vaccine of strain “EPM” and 
compare them imUi the other indices of immunological disturbance during 
the growth process of immunity m tlic organism 

Tests were earned out on five to six month old ammaU immumzcd by 
aerosol or subcutaneously at 100 TTsDj®** Aerosol vaccinaUon was given 
m a static chamber of 1 02 cu m using tlic aerosol generator SAG*I*RN at an 
ambient temperature of 18-20* and a humidity of 70-85% 

Morphological mvesugauons were earned out on the organs of 18 aminals 
killed 1,3,7, 10, 14and2l da>'s after vaccination The spleen, lymph nodes, 
lungs, heart, liver, kidneys, adrenal glands, and gastro intestinal tract of 
these animals were removed for mvcsugation Tlic organ samples were fixed 
in Carnoy fixative and embedded in paralfin, tJic sections were stained by tlic 
Brash method 

At the tunc of collccung the organs, blootl samples were drawn for serol- 
ogical investigation I he complement fixauon (RSK) and neutralization 
tests were earned out by well known mcUiods Autopsy witlun the first 
three dap after vaccinaiion failed to establish any changes m the ammaU 
Hutological mvcsugations rev calcd cniaigcmcnt of the embryonic areas of 
1) mph follicles of rcgioiul 1) mph nodes, enlargement of these lymph nodes, 
increased pponinoplulia, and miiouc acuvity of cells 

Slight aggregations of pponmoplulic cells and caiarrlis of sinuses were 
seen m die medullary cords and around die vessels 

In the spleen and isolated lymph nodes, dicrc were only acuve cells of 
rcticulocndothchuin In the luiigsofaiumaU exposed to aerosol vaccinauon, 
dicre were slight hyperplasia of the pcnbronclual lyanphoid tissue and snuH 
aggrtgaiions of ppomnojihihc cells in die subcpidichal tissue of the bronchi 

• Lxal lunic fur il e S bensn j»«4cc4» MmiUtU ^l<ri/i/w~Gcnrral Ed lor 

w— Cf JWial Eit v»T 
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Immunomorphological disturbances in the lymphoid organs ivere most 
pronounced from the scventli to the tenth day after vaccination Tins was 
seen on autopsy as enlargement^ increased succulent nature of the lymph 
nodes, particularly the regional ones, and, under the microscope, as sharp 
hyperplasia of lymphoid tissue of immunocompetent organs, a significant 
rise in tlie number of young lymphoid-plasmocytory tissues, and eosinophils 
They accumulated m tlie form of extensive focal fields or diffused Micro 
focal accumulations of plasma cells were also noticed in the lungs, liver and 
kidneys By the 14th day, some cells of the proliferate underwent dystrophy 
and necrosis, thus confirming the extmction of the reactive processes y 
the 2 1st day after vaccination, tlie structure of the lymphoid organs had 


normalized m most ammals 

Serological mvesQgatiom after aerosol vaccination revealed complement 
fixative and neutralizing antibodies on the seventh day in titers to 
After subcutaneous vaccination, the complement fixauve and nuetralizmg 
antibodies were seen on the seventli and tenth day Themaxunura titer o 
antibodies after aerosol vaccination was on the tenth day an ter su cu 
aneous vacanation on the 14Ui day (1 16 to 1 32) It may be assumed 
tliat, after aerosol and subcutaneous unmumzauon of tkhorzofreticas y 
“EPM” stram vaccine, stmUar morphological changes take place in the 
immunocompetent organs However, after ^ . 

distuxct immunomorphological reaction was nouced in tie ung 
subjects The maximum leaction vanauons were from the seven 
tenth day after immunization, which comcided with the presen^ o e 

ment fixative and neutralizing antUjodies m the blood Itshou 

out that the vaccine did not result in any irreversible nccroucon an 


changes m die organs of these ammals 



MORPHOLOGICAL CHANGES IN THE BRAINS 
OF IxIlNKS SUFFERING FROM 
ENCEPHALO\l\TLITIS 


jVI Arkhtpov and GA Safonov 
Ml Un on Instmite of Vciennary Virology and Microb ology Pokrov 


These investigations were based on tissue samples drawn from different 
sections of the brains of six dead nunks on fur farms in the Krasnoyarsk region 

The disease was manifested m nervous symptoms such as anorexia, gait 
disturbances and progressii e apathy 

The infected material was fixed in a lo% solution of neutral formalin 
and sealed m paraffin The sections were stained witlx hematoxylin eosin 

Hematological investigations showed that patliological changes were 
localized mainly in the neurons of the subcortical region and m the inter 
cellular cerebral matter They were also detected m the cerebellum, mid 
brain pons varolu, and optic thalamus Thus infection took a degenerative 
nccrouc (nonmnammatory) form, such as vacuolar dystrophy of the nerve 
cells 

Isolated or abundant vacuoles of different sizes and shapes were seen 
in the infected cells Most characteristic were the large vacuoles, wluch 
coscred almost the entire cell in such neurons, the cytoplasm was in the 
narrow region along the cell periphery, as a result of whicli tlie cells looked 
like 3 tennis racket 

Some cells were of smaller volume, homogemzcd with uneven (fringed), 
weakly stained contours (diffused), and deformed The pcnphcral spaces 
of such cells were greatly enlarged and at places contained pale pink, tiun 
fibnlh ora nctuock (edema) ^lanyneurofuwereitacxilyyistbleoraltogcthcr 
absent (total lysis) Furtlicr, licmorrliagcs and extensive perivascular edema 
were noticed 

I he gray matter suffered from mtense vacuolization and softemng as a 
result of which it acquired aporous (spongy) form Inllammatory phenomena 
were not detected Wdespread edema of the cerebral matter, \acuolizaUon 
of the neurons, and their disintegration arc a consequence of deep seated 
disturbances in the penetrability of cerebral \csscls Apparently this is 
caused by proliferation of the causative orgamsm m llic endothelium of the 
\cssels 

ihc changes described above were noticed m all of thccases studied and 
Uicv can be used fur diagnosing cnccplialopailiy 



ALEUTIAN DISEASE IN MINKS AS AN EXPERIMENTAL 
MODEL FOR STUDYING THE PATHOGENESIS OF 
SYSTEMIC LUPUS ERYTHEMATOSUS 


VD Akhnazatova and V A J^asonova 
Institute of Rheumatism Academy of Medical Sciences USSR Moscow 
eg Vastl*eva 

B M Zhitkov All Union Scientific Research InsUtutc of Game 
Management and Fur Farmmg (VNIIOZ), Kirov 


In the present investigation a study was undertaken on die nature of 
morphological changes in minks suffering from Aleutian disease { e 

were compared •with similar phenomena in human bemgs su ering ro 

systemic lupus erythematosus (SKV) The studies were carrie ou o 
and adult minks infected spontaneously and expe^entally In 3b 
animals were investigated Since the changes ® r Unlization 

experimentally infected ammals were of same type an ex en o . . 

the discussion is m general terms The most 

of the disease m Inks was the plasmocellular infiltration 

tissues, which was seen in varying degrees Investigations o e p 

infected kits killed one, two and three months after mfecnon showed that this 

plasmocellular reacuon was the earhest symptom of the occurnni? 

Changes in the kidney were quite diverseand resembled 
during lupoid membranous glomerulonephritis n t e g ome 
wore thickenings nnd homogcnieanons of basal . 

eosin and containing PAS posiuvc material m t le o ' tliose 

characteristic of Input nephntis In tlie animals winch d‘cd ^ 

kUled m the late stagesof tlte dnease, Uierc ivere partial or ‘““Uclcrons ai^ 
hyalinosis of the glomeruli These were manifested by coarsciung , 

of the stromata accompamed by dystrophy and 

ofrenaltubules The cavities oftlie tubules were broa cnc f The former 

were permanent, tliough less clearly mamfested than rena on i.-nauc 

were characterized by granular and vacuolar djstrop ly or ^ .i.cmfccuon 

cells and probferaUon of bile ducts However, expenments ^ ® 
m kits showed that, during tlic initial stages of tlie disease, 
changes were more distmct m tlic liver tlian m tlie oeys „,icro- 

Lymph-and plasmocellular mfiluaaon .IZZTc 

phages in tlic spleen and lymph nodes and mcgacaryocytcs m 
invariably detected Many vLeb we« m a state of 
Uic cndoUicUum of Uie vessels svas activated The producusc rcacuons 
vessels were moderate 
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Tlie nature of glomerulonephritis and embryonic changes, ‘fibrinoid 
clianges in the vessels, and lymph-plasmoccllular reaction are definitely 
similar to the corresponding features in human beings suffering from SKV. 
^Uong with tins similarity tlicrc were also pronounced differences in the types 
of morphological changes. The difference lay primarily in the absence of 
disorganization of the connective tissue in the animals. N'evertheless, the 
similarities noticed suggest that tliere arc similarities in some patliogenic 
mechanisms of the infection of organs and tissues. These would be of interest 
in planning a study on these mechanisms in experimental animals. 



ROLE or NUCLEOTIDES IN THE ETIOLOGY OF 
UROLITHIASIS IN MNK 


V L Btlovadsktt 

Laboratory of Rcmdecr and Fur Fartnin(j Vladiv ostok 


Urolithiasis in minks is widespread on fur farms and it results in sigm* 
Scant economic damage Adult ammals and young standard and colored 
minks fall prey to tins disease Investigations have shown that the renal 
pelvis was often filled witli mucus Tins thickened compound is a protein 
compound of a complex nucleoprotein type, contaimng punne bases, ribosc 
and orgamc phosphorus The amino acids in the compound were analyzed 
by chromatography These were mainly lysine, arginine, hisndinc, and 
aspartic and glutamic acids TIus compound carries a positive charge and 
has distinct alkaline properties (pH 7 55-9 0), dissolves weU m strong bases 
(15% NaOH), and coagulates with the addiuon of hydrocldoric acid WiUi 
10% HCl It coagulates and loses its viscous consistency 

The unnary concrenons in minks are mainly of a phosphalc^carbonalc 
type They contain calcium, magnesium, and ammomum phosphates and, 
to a lesser extent, potassium phosphate, and calcium and '>“8"““"' 
carbonates Sulfates have also been recorded Over half of Uicm (jO J ± 

0 7%) consist of orgamc compounds, whicli burn on calcinalion f ic 
nuclcoudc and ammo acid compositions of urolitlis arc idcnuca to t ic 
nuclcoprotem composition m mucous secretions, tlius confirming t icir ro c 
in the formation of concretions 

When studying the urme ofchiucally healthy minks, tlic disintcgrauoii 
products of nucleotides have been delected punne bases, phosphoric acid 

and ribosc However, tlicsc arc found in thcfrcc state In mucous secreuom 

and in the orgamc matnx of urohUu, Uicrcare compact nuclcoudcs iiliich 
combine witli tlie ammo acids Tile latter do not liavc tlic proper protein 
structure (smcc their amounts arc not idcnncal) but cvidcnd) represent 
die residue of die enzyme piiosphatascs (nucleases or nucleotidases) the 
peptide cham of nbonucicasc alone consists of 1 ammo aadi, ® 

to free ammo groups and one carboxyl group, wlueh is responsible lor uic 
disunct alkaline properties of dits iiuclcoprolciii 

Since enzyme activity is disturbed when die phosplutase iciuaim Inn^ 
combined ssidi die nuclcoudc, die nudeoprouun molecules arc crysu iz 
m die form of long needles 1 hey udteoii die properues ol poly-cleclroly to 

1 hese long molecules arc ofgrcat unportance m die cuology ol die d"!"* 
\Mulc globular proteins, especially serum albumin ssluUi has a 
sscight of 70,000, camiot pass sum die unne, die molecules slwi 
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needle, and thus of smaller diameter, can penetrate easily The molecular 
weight of nbonuclease is not high (15,000) and the nucleoprotcin containing 
It enters the urine easily The filamentous shape of the molecule of this 
nucleoprotcin is confirmed by the sharp loss of its viscosity under the acuon 
of strong acids, in the same way as they act on copolymers of polylysinc or 
polyglutamic acid 

The elongated shape of tlie molecule during protein passage through the 
glomerulus cells renders the filtration difficult and damages them On the 
rupture of glomerulus cells, the formative elements of blood (erythrocytes, 
leukocytes, etc ) also pass into the unne Proteins and ammo acids m the 
primary urine are actively absorbed by the glomerulus cells and convoluted 
tubules When filamentous molecules of nucleoproteins are formed and 
mtert\>nned, tins process becomes impossible They form a compound-like 
thickened mucus as a result of accumulation m the urine Thenuclcoprotem, 
with a distinct alkaline reaction, causes inflammatory phenomena m the 
urinary bladder (cystitis) and changes the surface tension of unne, resulting 
in under wetting of the ammals 

The mechanism of subsequent stone formation is associated witli the 
molecular reaction between nucleoproteins, which liave the properties of a 
copolymer, and the electrolyte ions present m the unne As a result of 
incomplete oxidauon of purme base (adenine), urate, xanthic acid, and 
mdigo, stones can form Moreover, the combmation of the ions of magnesium, 
calcium, and other metals to tlic active centers of ammo acids facihtates the 
formation of phosphates, carbonates, sulfates and oxalates 

The disturbances in nucleotide metabolism, ivhich are associated with a 
weakenmg of the acidic or basic phosphatase activity in the orgamsm, form 
the basis of urobthiasis m minks 



RESULTS or IMMUNIZING FUR-BEARING ANIMALS 
WITH LP-MOSCOW VACCINE IN THE 
LATVIAN S S R 


E G Biryukova, V M Dorojcev, E G Mikhmvich and 
R A Pavlovskaya 

Moscow Institute of Virus Preparations and Alam Administration of 
Fur Farming, Latvian SovictSoaalut Republic 


Live cultures of vaccines prepared on diverse cellular substratesare used 
to immuruze animals against ca nmc distemper Outside the Soviet Union, 
cultures of the cells of leukenna-frec clucks and the kidneys of specially bred 
dogs arc used for tins purpose In the Soviet Umon, the vaccine is made from 
the cultures of cells of clucks and kidneys of monkeys or dogs 

In 1974, the Moscow Institute ofVirus Preparations and tlie Institute of 
Fur Farming and Rabbit Breeding, Mimstry of Agriculture, Russian Soviet 
Federauve Socialist Repubhc, produced a new strain of canine distemper 
vaccine, EP-Moscow This neiv vaccine agamst distemper is kept under 
stnet control to ensure the absence of extraneous viruses or contaminants 
On fur farms of the Latvian Soviet Socialist Repubhc, tlie EP-Moscow 
strain of vaccine has been used m extensive field tests smee 1975 Minks an 
blue and silver-black foxes are vaccinated in the usual periods, and in accor 


dance with the instructions for the use of this vaccine 

Over the period of observation (two years), no adverse effects have een 
noticed, even when the vaccine was administered in the winter 

The antigen activity of the vacanc was studied four months after vaccina 
tion, 1 e , in the period of maximum possible reduction of anti o y ti c 
Three or four weeks after immunization, when there was maximum accum a 
tion of antibodies in the fur-beanng animals immunized wi e 
(American) and LP- Moscow vaccines, the antibodies were 
Wers 256 and 128, respecUvely, and 64 m those immumzed by Kt-bbO 
At the time of slaughtermg the amnials, blood samples were se 

drawn The serum was heated to56®Cfor 30 nun The anti o . 

against the canine distcmpervirus were determined bystu ymg ^ ^ 

zation reaction of thcpathological effect of the virus m a cu ture o e 
cells of Japanese quails, using the method developed at the os i 


of Virus PreparaUons 


In standard minks gi% cn the EF-Moscow stram of 
m anubodies was minmial, and the average geomctnc 
colored minks, the reduction m antibodies was more pro . 

aaubody titer ranged from onc-third to one half the Ic% el deternuned 
scrums of standard minks it averaged 36-45 



274 - 


In the blood serum of animals inoculated with the standard American 
vaccme, the antibodies of canme distemper were determined in similar 
titers in standard mmks it was 89 and in colored minks 42—50 In ammals 
vaccmated witli the KF-668 vaccme, the antibodies were determined in a 
low titer, irrespective of color ( < 4-8) 

In a lunited number of animals (in separate brigades), simultaneous 
immumzation agamst distemper and botulism was studied, svhile administer- 
ing iron and vitamin preparations It was demonstrated that the simultaneous 
administration of these two vaccmes is possible If vaccination against 
botulism was not given at the appropriate time, i c , on tlie 45tli day after 
birtli, the minks canbe simultaneously vaccinated on the 60th day, with the 
two vaccines m the usual doses Immumzation >snth the EP- Moscow vaccme 
can be successfully combined with the administration of iron and vitamm 
preparations 

During the period of mvesugation {1975 and 1976) m Latvia, tlie EP- 
Moscow vaccine was found to have a high epizootological effectiveness, 
It was m no way infenor to the AmencanASL vaccine In Latvia, there has 
been ahigh incidence of canine distemper, especially m the Riga and Liepaisk 
regions In 1975 and 1976, however, the disease was not detected among the 
vaccinated ammals 

Based on these results, since 1976, use of tlie EP-Moscow vaccme has 
been recommended in Latvia for immumzing the mam populations of fur- 
bcanng ammals This helps to save resources that would be required to 
import vaccines 



LIPID CONTENT OF THE LIVER AND MUSCLES OF 
NOR^LVL AND DIPHYLLOBOTHRIASIS 
AFFECTED BLUE FOXES 


V V Bogdan and L P Smirnoa 

Institute of Bio)osy, Karelian Division of tlic Academy of Sciences of the USSR, 
Petrozavodsk 


Diphyllobothnisis is a serious affliction of blue foxes^ wluch causes 
various types of functional disorders associated with metabolic disturbances 
(Berestov, 1971) 

This paper presents the results of a study on die hpid content of the hver 
and muscles in blue foxes (females and seven-month-old kits) experimentally 
infected with broad tapeworm {Diphyllobothnum lalum),a.s well as m ammals 
free of this infection 

The material was collected during large-scale slaughtenng of blue foxes 
m October-November 1976, on the Kondopozhsk state fur farm TJie 
samples were fixed using chloroform-methyl alcohol (2 1) The hpid content 
of die tissues was determined by the standard metliods (Folch, 1957 and 
Sidorov et al , 1972) 

It was found that the liver of normal adult animals contained 2 3 times 
more hpids and the muscles I 6 times more hpids (on a dry weight basis) 
than the correspondmg tissues of the kits The results were similar for indi- 
vidual fractions of total hpids (phosphoacylglycermc, tnacylglycenne, and 
cholesterol) 

In adult females suffering from diphylloboUiriasis, the total hpids were 
5 0 % lower m the liver and 7 6% lower in the muscles, compared with the 
controls The concentration of the mam hpid components decreased simi- 
larly 

In infected kits tlic hpids werc2 6% higher in the hver and 2 3% Jughcr 
m the muscles tlian m tlie control kits TTicrc was a quantitative mcrease in 
all of the hpid fractions in the tissues of sick animals 

It IS clear tliat the presence of broad tapeworm m the intestmcs of blue 
foxes influences the hpid metabolism of the animals, but the reactions of 
different age groups to invasion by dicse helminths arc not tlie same 



IMMUNOGENESrS OF COMBINED VACCINATION OF 
MINKS AGAINST BOTULISM AND CANINE 

distemper 


F P Boiko and A C Khrutsktt 
Byelorusiku Institute of Expcnmental Veterinary Sciences, Minsk 


These tests were earned out on 48 mink kits aged 45 days, divided into 
four groups of 12 each 

The minks of the first group were vaccinated by a complex method against 
botulism and canine distemper, the second group against botulism alone, and 
tlie tlurd group against canine distemper alone The animals of the fourth 
group were not vaccinated 

The total protein and protein fractions in the blood serum of test animals 
svere determined twice before immunization, at intervals of two or three days, 
and on the 5th, 10th, I5th and 2lst days after inoculation At these times, as 
well as one, two, four and six months later, the presence of specific antibodies 
in the blood serum was studied (botulmic antitoxin and antibodies neutraliz- 
ing the distemper virus) 

On the tenth day of the investigations, after a single vaccination of minks^ 
a statistically significant increase m total protein (6 64±0 05 g%, initially 
5 91 ±0 12 g ®/o) was established By the2l8tday, the amount of total protein 
dropped to 6 35 ±0 10 g% (P>5) The increase m total protein was at the 
expense of globulins Furtlier, a statistically sigmficant increase m the gamma- 
globulin fraction, was noticed on the lOlh and 15th days after zmmumzatiou 
(0 76i0 02 g%,P=»2and0 76±0 03 g%, P=5) andof beta-globulmlOdays 
after inoculation (I 53 ±0 05 g%, P< 0 1) The increase m alpha-globuUns 
m the blood serum to 0 98 ±0 04 g% (P=2) occurred on the 5th to the 15Ui 
days of the investigations No statistical significance was found m the reduc- 
tion of the albumin fraction 

Similar changes m the serum proteinspectrum were noticed after a single 
vaccination In minks vaccinated only against botulism, a sigmficant increase 
in total protein was noticed 15 days after vaccination (6 64±Q 13 g%,P=5, 
original value 5 97±0 16) At the same time, there was an increase in tlic 
total protein level m minks immunized only against distemper (6 75±0 07 
g%» P<0 1) An increase in globulin fractions was simultaneously esta- 
blished Among minks vaccinated against botubsm, a significant increase 
in bcta-globulins occurred on the lOlh and 15th days after immumzation, 
from I 22iOlO g% to I 4l±0 08g%, P=.2andl 57±0 06g%, P-l) 

Among the third group of mmks vaccinated against canine distemper, the 
bcta-globulins showed a significant nsc m5 and 10 days to 1 49 ±0 07 g%, 
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P«3 and 1 51 ±0 05 g%, P<0 01 Ten days after vaccination, among the 
second and third groups of minks, some nse in the alpha globulm fraction was 
cstabUshed(toO 95±0 03g%,P=3andl 07± 0 02g%,P=s0 1, respectively) 
A significant nse m the gamma globuhix fraction to 0 75 ±0 03 g% P= I 3 
and 0 78±0 02 g%, P=0 1 was noticed by the lOth and 15th days in minks 
inoculated only against distemper Throughout the course of these investiga- 
tions, the changes m gamma globulin levels in the blood serum of Tnintts 
vaccinated against botulism were statistically insignificant (P>5) The 
content of albumins m minks of the first and tlurd groups gradually fell 
wthin 15 days after vaccination (to 3 33±0 06 g%) 

Experiments to determine the formation of specific antibodies after 
complex immumzation of minks showed that they were similar to those m 
animals given the vacemes separately 

Among minks of the first and second groups, the formation of botuhmc 
antitoxin in the blood serum was seen 21 days after vaccination, their titers 
being 0 0o2±0 026 lU and 0 058 ± 0 029 lU There was tlicn an increase 
in the antitoxin to 0 29 ± 0 Oa I lU and 0 32 ± 0 06 lU which remained at 
this level for four months Six months later, tlie antitoxin level dropped to 

0 12:1:0 04 lU in minks of die first group and to 0 16±0 06 lU m minks of 
the second group Thus, the formation of botuhmc antitoxin m the blood 
serum of minks inoculated simultaneously against botulism and canine 
distemper shows a negligible lag m antitoxin formation compared with the 
ammals vaccinated against botulism alone 

Astudy of the formation of antibodies to neutralize the camne distemper 
virus showed that die antibodies were formed 15 days alter vaccination m 
mmks given die combmed vaccine against both these diseases, as well as in 
mmks immunized only against camne distemper 

This study also found that, before vaccination, antibodies were m die 
titers I 5 ± 1 16 and 1 8 ± 3 25 in die first and third groups of minks Five 
and ten days after vaccination, the virus neutralizing antibodies were not 
found The formation of antibodies in the blood of the first and tlurd groups 
of minks was noticed 15 days after vaccination Thetiterwasl 9±3 36and 

1 16^8 01 One month alter immunization, the number of antibodies rose 
m die first and third groups to 1 250±3I 14 and 1 250d:5l 37 After six 
mondis the antibodies neutralizing the distemper virus decreased to 1 160 
± 23 39 and 1 1 60 ± 40 09 m minks of the first and durd groups In the un 
protected minks of the fourth group, the virus neutralizing antibodies ucrc 
seen without vaccination (I 5±134) 

Thus, the results of these investigations showed that the changes occurring 
in die blood of minks vaccinated simultaneously against botulism and camne 
distemper reflected die immunological reorganization of the organism 



SIMULTANEOUS VACCINATION OF MINKS AGAINST 
BOTULISM AND CANINE DISTEMPER 
ON FUR FARMS 


V P Boiko and A C Khrutskii 

Byclonis&kii Institute of Exptnmemal Vetennary Sciences, Minsk 


With the recent formation of lai^e fur farms and their operauon as 
industtial bases, the use of specific prophylactic measures has acquired special 
significance 

One of the rational methods of active prophylaxis against infectious 
diseases is the simultaneous (combined) vaccination of animals using available 
biological preparations 

Investigations tvere carried out to develop a method for the simultaneous 
vaccmation of mmks against botulism and canine distemper In the experi- 
ments 120 mmkkits of standard color (half 45 days old and half 60 days old) 
were used The test animals of each age group were divided up into fi\ c 
groups of 12 each 

The mmks of the first group were vaccinated simultaneously with a 
single immunizing dose against botulism and two doses against canine 
distemper The minks of the second group were given similar vaccinations 
m doses recommended by the supplier Minks of the third and fourth groups 
were moculatcd only with smgle vaccines against botulism and distemper 
The animals of the fifth group were not vaccinated The vaccine against 
botulism of mmks and the \arus vaccine of the attenuated strain 668-Kr 
against distemper were used for the inoculations Simultaneous vaccination 
was by intramuscular administration of each vaccine on the inner side of the 
thiglis to the left and nght of the pelvic limbs 

The postvaccination leactions were evaluated from the intensities of the 
rcsultnnt local and general reactions of the organism, daily clinical observa- 
tions of tlic animals, and hematological and biochemical indices of the blood 
The immunity level of tlic minks was determined from the changes m 
the formation of specific antibodies 5, 10, 15, 2l days and 1, 2, 4 and 6 months 
after vaccmation and by direct infection with botulmic toxin and distemper 
virus 

Tlic results of investigations showed no intensification of the postvaccina- 
tion rciction in mmks on simultaneous vaccination against botuhsm and 
camne distemper The reaction wluch look place was mainly determined by 
the more reactive of the vaccines, which in this case was the botulmic vaccine 
On simultaneous admimstraiion of the biological preparauons, the reacti- 
vities were somewltat lessened 
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Studies of pcriphencal blood indices established that the hemograms of 
minks vaccinated simultaneously j^ainst botulism and canine distempei 
and of minks immunized against each infection individually did not differ 
sigmHcantly Quantitative changes m hemoglobin, erythrocytes, and leu- 
kocytes occurred as in animals given single vaccines 

Rcfractometric and electrophoretic mvestigaUons of the blood serum ot 
immumzcd minks revealed systematic clianges in total protein an pro em 
fractions m the blood serum Studies of their dynamics in mm sim n 

eouslyvacemated against botulism and distemper revealed protein spec um 

changes similar to those m animals immunized against each infection 


Serological investigations estabhshed that in , 

eously agLst botulism and distemper on the 45th and 
antitoxin and virus neutralizing distemper antibodies were orme 
days after vaccination During their formation or pro onge 
blood serum, the variations were msigmficant compare wi 
mg indices m minks maculated by a single vaccine A study of he dynaimcs 
of specifrc antibodies shows that it is possible 
against botulism and distemper, and also that such a f 

tion does not hinder the formation of immunity agams both 

De.e.™_ofd.e.ntens..yof— 

simultaneous vaccinations at the age of 45 oO ys g ,„f-,ction bv 
camn. istempar acqu.«d 100% r«P.tance to 

botulimc tox.u type C aacl distemper was for s.>. months afte. moculatmn 




SEROLOGICAL AND PATHOMORPHOLOGICAL 
DIAGNOSIS OF TOXOPLASMOSIS IN BLUE 
FOXES AND MINKS 


S Buktna and E I Drozdova 
Institute of Fur Farming and Kabbit Breeding Udel'naya 


This paper presents the results of serological and pathological investiga- 
tions of expenmental toxoplasmosis 

The complement fixation test (RSK) was earned out by Fulton and 
Dambell’s micromodified method and micioprecipitation in agar (MPA) 
by Hiibner and Uhlikova’s method (1973) 

In the expenments 14 blue foxes were used, of which 12 (including six 
gestating females) were infected intramuscularly with the pentoneal exudate 
of white mice which contained 12 million Toxoplasma of RH strain, two blue 
foxes were left as controls Three to four days after infection, sluggishness, 
loss of appetite, serous rhinitis, and conjunctivitis were noticed in the blue 
foxes, but there were no fatahues 

The complement fixative antibodies with toxoplasmic antigen were 
detected in blue foxes on the 13th day after infection (first investigation) 
m the 1 32 and I 256 titers Toward the end of the first month, theyrosc to 
I 128 and 1 512, and by the end of the third montli they had dropped to 
I 8andl 32,andremainedatthatlevc!forsevenmonths After mne months, 
m all of the infected blue foxes, the results of RSK were negauve 

A positive MPA reaction was obtained 1, 2 and 3 months after infection. 
It became negative after 5 and 7 months The positive reaction corresponded 
to a lugh RSK titer 

The control blue foxes at that time recorded negative results for both 
reactions 

Serological mvesUgations of lOG female blue foxes with unfavorable 
vfhdpmg (at the experimental farm of the NIIPZK) teveakd six females 
that had a positive MPA reaction (o 8%) 

Pathological investigations were also earned out Histological studies 
were made on 59 minks and 10 blue foxes experimentally infected with 
toxoplasmosis by dilTercjit methods These established that tlie clinical 
symptoms of toxoplasmosis can be detected earlier with subcutaneous infec- 
tion than With oral infection Gestating fcinalc minks and blue foxes infected 
subcuuncously and intramuscularly sulTcred, did not produce offspring, and 
cxpcncnccd fetal resorption m the uterine horns Pathological changes due 
to different methods of causing infection set in quite early, three to six da>s 
after the time of infection A characteristic feature of toxoplasmosis is inflam- 
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matory and proliferative granulomatous changes m visceral organs with 
subsequent necrosis at the site of the granule Changes are initially seen in 
tlie liver, lymph nodules, kidneys, and lungs, later, with the general spread- 
ing of pathological changes, these extend to the heart and brain 

Infected females gave birth to sick kits, which died shortly or were des- 
troyed by the female herself Histological investigations showed they had 
interstitial pneumoma, plasmocellular proliferates in the visceral organs, 
serous edema and circumccllular infiltration of piamater, diapedesis m the 
brain and pericellular edema of neuroglia wth lysis of the nuclei 

The micromethods of RSK and MPAmay be recommendedforlarge scale 
investigations of ammals They are simple to use, without requinng any 
special equipment and at the same time they give the required sensitivity 
The results of patliological mvestigauons may be used for postmortem 
diagnosis of toxoplasmosis m blue foxes and minks 



CLINICAL SIGNS OF ALEUTIAN DISEASE IN MINEC 


EG VasiVeva 

B M Zhitkov All Union Scientific Research Institute of Game 
Management and Fur Farming (VNUOZ), Kirov 


Aleutian, disease (AB) in nunks is a cluromc viral disease with a slow 
course The most characteristic clinical symptoms of this disease are a 
reduction m fatness, thirst, hemorrhage, “black feces”, paresis of the pelvis 
and more rarely of the thoracic extrermties, and deformation of the neck 
(G K Hartsough and J R Gorham, 1956, G Trautwcin, 1962 and 1964, 
and C F Helmboldt and E L Jungherr, 1958) 

Among the latent, but charactenstic, symptoms of the disease is hyper- 
gammaglobulinemia with a simultaneous reduction in albumin (J B Henson, 
MS Gorham, and R W Lieder, 1962, and J B Henson, 1961) 

According to the work of J B Henson, R W Lieder, J R Gorham and 
J A Padgett (1966) and J B Henson (1961), once it starts, hypergamma- 
globulinemia steadily progresses and the animal dies 

There are abo charactenstic features of tlie course and manifestation 
of the disease, which the author could identify only after prolonged observa- 
tions of the same animals Mention should first be made of the so called 
“black feces” which has been referred to by several investigators According 
to the author’s observations, this is far from being a regular symptom Very 
often, tliQ feces of a sick animal is no different from that of a healthy ammal 
“Black feces” is possible m animals suffering from mtcstmal or gastric 
hemorrhage 

In the investigations carried out in autumn, the autJior frequently noticed 
that some yovmg minks gave a positive but weak (one or two plus) MallciVs 
reaction (lodme agglutination test, lAP) These animals had lugh (up to 
16-20-25%) and rarely normal amounts of gamma-glnhuhti Some minks 
with a normal content of gamma globulm had a lugh level of beta-globulin 
(up to 25-30% or more), tins evidently was responsible for the positive 
reaction Some of the ammals ivitli a positive reaction did not differ from 
Uic healthy minks fora long time, wlule otliers showed only aslight reduction 
in famess, signs of thirst or both These symptoms were transitory but could 
recur In subsequent investigations, some ammals mamtamed the positive 
reaction and a high level of gamma-globulin, while mothers tlic lAP became 
negauve but gamma-globulin was mamtamed at a high level (16-25) from 
year to year, m still others, the lAP became negauv e, but the gamma-globulin 
level did not go above 13% 

Iniually, while studying the AB, tlic autlior could not cxplam tlicsc 
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changes R J Kirk (1967), too, noticed these, but could find no explana 
tion 

Based on recent observations of such animals, the authoi is inclmcd to 
believe that these symptoms arc not accidental Probably the organism, 
through some protective factors, noimaIi 2 es tlie process of hypergamnia 
globulinemia wluch has set in As a lesult, further production of gamma 
globulin ceases and the oveiall state of the animal improves, but its level 
remains almost unchanged Minks witli a constant gamma globulm level 
of 16-25% or even 40-45% could sui-vive fm two to three yeai^s or more 
Pathological data and investigations on tlic morphology and anatomy o 
the dead bodies of such animals revealed the presence of AB m them 

As a rule, minks sufTenng from AB develop paresis of the pelvic extremi 
ties Paresis of the thoracic extremities is rare The author observe , in 
fact, one case m wluch there was spontaneous rcstoiation of the function o 
the thoracic extremities in a mink sufTenng from AB , due to paresis o t e 
thoracic extremities, for several days it ‘moved’ on its shouldei joints ragging 
both fore limbs 



COMPARATIVE INDICES OF THE IODINE TEST 
AND ELECTROPHORESIS IN ALEUTIAN 
DISEASE 


E G Vasd'evd 

B M Zhitkov All Umon Saentific Research Institute of Game 
Management and Fur Farming (VNIIOZ) Kirov 


The most Widely used method for mtravital diagnosis of Aleutian disease 
(AB) IS the iodine agglutination test (lAP) In principle, this test is based on 
the ability of a solution containing a suitable proportion of iodine and po- 
tassium iodine to precipitate gamma-globulin, if its content in tlie blood 
serum exceeds the physiological level (12-15%) Since AB is accompanied 
by hypergammaglobulinemia, this simple and easy-to-use method is irre- 
placeable under field conditions in spite of its nonspccificity (JB Henson, 
M S Gorham, and R W Lieder, 1962, R J Kirk, 1967 and many others) 
The author fully supports tlus view 

However, havir^ been engaged m the study of AB, and having used 
extensively TAP and paper electrophoresis for a decade, the author noted 
the fact that some minks with a high content of gamma globulin mthe blood 
serum give a negative TAP Such animals arc found in a group every year 
and many of them give the same values from year to year TJie number of 
such animals vanes iti difTerent years, but it tends to increase m groups 
ivluch have been exposed to AB for many years This probably depends on 
the enzootic history of AB 

Thus, m 1969, when the author first studied the offspring from a group 
of minks especially chosen for the study of AB, 3 4% of the adults (58 m ail) 
and 4 2% of the kits ( 142 in all) gave a negative I AP, but had a iugh gamma- 
globulm content in the blood scrum Its average was 16 6% among adults 
and 1 7 9 % among kits Minks m wluch it exceeded 1 a 5 % were regarded as 
having a lugh gamma globulin level 

In 1973, 27 3% of the adult minks (190 in all) showed a negative lAP 
but a lugh content of gamma globulin, the corresponding percentage among 
juveniles was 14 7% (294 in all) The average gamma globulin level was 
21 5% among adult minks and 18 0% among juveniles, while the gamma- 
globulin level in all the adult minks giving a negative reaction reached 13 6 
i 1 866 and in thcjuvcnilcs 12 4% 

The autopsy of dead bodies and morphological and anatomical patliolo- 
gical investigations of the organs of minks witli a negative lAP, but a lugh 
gamma globulin level confirmed the presence of AB m tlicm 

j Greenfield, R Wallen, and KR Macdonald (1973), by comparing 
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ihc results of nonspecific lAP with the results obtained by electrophoresis 
m a gel (RP), established that the latter was positive in 70% of the cases, 
wlule lAP was positive in only 54% of the cases The gamma-globulin level 
among minks wth positive RP exceeded 15% 

J Ocetciewicz,Jan Wi Stefan and Wajtocha Henryk(I972)estabIished 
that an increase in the gamma globuhn level occurs m 13 2% of tlie minks 
with a negative TAP According to their results 90% of tlie time the level of 
gamma globulin is accompanied by changes typical of AB 

The fact that lAP docs not identify some of the ammals witli a high 
gamma globuhn level can periiaps be explained by the fact that, during AB, 
the protein composition of the blood undergoes not only a quantitative but 
also a qualitative change It is possible tliat this is one way to protect tlie 
orgamsm from the destructive consequences of the disease 



COMPARATIVE INDICES OF THE IODINE TEST 
AND ELECTROPHORESIS IN ALEUTIAN 
DISEASE 


H G Vastl’eva 

B M Zhitkov AH Umoa Saentific Research Institute of Game 
Management and Fur FarInll^: (VNIIOZ) Kirov 


The most widely used method for mtravital diagnosis of Aleutian disease 

0 “ <111= iodine aggluUnation test (lAP) In pnnciple, this test is based on 
the ability of a solution contaimng a suitable proportion of iodine and po- 
tassium iodine to precipitate gamma globulin, if its content in the blood 
serum exceeds the physiological level (12-15%) Since AB is accompanied 
by hypergammaglobulinemia, this simple and easy to use method is irre- 
placeable under held conditions m spite of its nonspeciHcity (JB Henson, 
MS Gorham and R.W Lteder, 1962, R J Kirk, 1967 and many otliers) 

1 lie author fully supports this view 

However having been engaged in the study of AB, and having used 
ratensivc y lAP and paper electrophoresis for a decade, the author noted 
the fact that some minks with a lugli content of gamma globulin in tlie blood 
serum give a negative TAP Such ammals are found in a group every year 
and many of them give *e same values from year to year The number of 

wlurl ■" ? 

he e ? J'''*” This probably depends on 

the enzootic lustory of AB f i f 

1969, when tlie author first studied the offspring from a group 

andTlrS/Tr ^ '•'= (58 in all) 

viol il '''^‘“*‘'‘^“'“")S‘‘'''’»'“:8^‘'veIAP,butliadalughgamma- 

fld W oor 16 6% among adults 

/o among kits Minks m wluch it exceeded 15 5% were regarded as 

having a lugh gamma globulin level 

all) showed a negative lAP 
ug i content of gamma globulin, the corresponding percentage among 
juveni cs was % (294 m all) The average gamma globulin level was 
1 I I minks and 18 0% among juveniles, while the gamma- 

acf^ **'i^ *^***ks giving a negative reaction reached 13 6 

± 1 866 and in the juveniles 12 4% 

The autopsy of dead bodies and morphological and anatomical patliolo- 
gical investigations of the organs of minks with a negative lAP, but a lugh 
gamma globulin level confirmed tlic presence of AB in tJicm 

J Greenfield, R ^VaUen, and K R Macdonald (1973), by comparing 
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Table 2. Mean level of gamma-globulin in minks with negative and poslUve 
lAP before and after the estrous cycle, percent 


Year 


Accortluig to the degree of mlcniity of lAP 

Ncgalnc PosmvcIAP — _ — — — — 

lAP (as a whole) 1+ 2+ 2+ 4+ 


Females before estrous cjcic 


19G9 

98 

31 0 

20 3 

25 7 

2b i 

44 5 

1970 

98 

25 4 

19 7 

22 1 

340 

37 0 

1971 

95 

270 

21 7 

25 0 

28 0 

40 0 

1973 

11 5 

27 7 

18 7 

26 6 

29 0 

42 6 



Females 

. alter csiroiu c)dt. 




19C9 

11 0 

22.4 

17 5 

23J5 

32 4 

- 

1970 

13 4 

274 

20 6 

24 0 

36 8 

44 0 

1971 

11 5 

23 6 

190 

25 0 

35 0 

37 0 

1973 

14 7 

296 

23 0 

26 0 

Jb J 

452> 



Males before otrous c>clc 




1909 

11 7 

170 

170 

— 

— 


1970 

lib 

21 5 

18 3 

21 0 

22 7 

iai 

1971 

1973 

106 

12 1 

26 2 
209 

21 1 

21 1 

2b 2 

27 2 

34 8 

37 4 



Males 

after estrous c><lc 




19C9 

1970 

1971 

1973 

12 0 

11 C 
104 
147 

22 2 
21J 
25 0 
276 

180 

174 

17 7 

22J 

22 5 

21 8 

23 8 

2721 

3U 

30 b 

33 8 

33 8 

42 7 
41 1 



EFFECT OF THE ESTROUS CYCLE ON THE SPREAD 
OF ALEUTIAN DISEASE IN MINKS 


E G Vasilyeva 

B M ZhitLov All Umoa SoentiAc Rcsearcli Institute ol Game 
Management and Fur Farming (VNIIOZ), Kirov 


Because of contact dunng the cstrous cycle, this period is usually believed 
to provide for the most favorable conditions for the spread of Aleutian disease 
among rmnks The author’s data show a significant increase m sick minks 
after lieat 

Thus, m 1969, the number of minks giving a positive iodine test (lAP) 
before heat ivas 15 5%, this rose to 23% after heat In 1970, before heat, 
19% of the females &nd 24% of the males gave a positive I AP, the correspond- 
ing values after the estrous cycle were 3! and 43% In 1971, the number of 
females with a positive lAP before heat was 9 9% and of males 8 0%, after 
heat these figures rose to 30 and 32 5%, respectively In 1973, before heat, 
15% of the females and 19% of the males showed a positive lAP, after heat 
this rose to 28 5 and 33%, respectively The degree of lAP manifestation 
ranged from I to 4 pulses (Table 1) 


Table L Perceauge of mmks with positlvelAP before and after the estrous cycle 




Before estrous cycle 


— 

After cstrovu cycle 

— — — 

Year 

1 + 

2+ 

3+ 

4+ 

1 + 

2+ 

3+ 

4+ 




Females 





1969 

28 6 

14 3 

14 3 

42 8 

50 0 

30 0 

20 0 

— 

1970 

30 0 

41 0 

17 3 

117 

440 

32 2 

88 

150 

1971 

23 S 

3o0 

29 5 

12 0 

56 2 

20 0 

16 4 

74 

1973 

18 S 

26 0 

52 0 

35 

39 0 

22 5 

20 5 

10 0 




Mala 





1969 

100 0 

— 

— 


50 0 

33 0 

170 

— 

1970 

WQ 

30 0 

300 



53 0 

29 6 

174 

— 

1971 

290 

57 0 

— 

14 0 

42 0 

27 0 

23 0 

80 

1973 

20 0 

10 0 

600 

100 

440 

12 5 

375 

60 


It IS difficult to pinpoint exactly wliat caused tlus mcrcisc m minks "ith 
a positive lAP after the estrous c>clc Could it be die result of excessive 
infection or tlic influence of additional stress states^ Probably both of tiicst 
factors arc responsible 
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Table 2 Proteia coxnposxttoa of the blood serum lu adult 
twinlcg in different seasons 


No of Index VVinUrr Summer Autuiim 

tests (February) (June July) (Sept Nov) 


Standard 


Total protein 
Albumin 
Globulins 
alpha 
beta 
gamma 

Total protein 
Albumin 
Globulins 
alpha 
beta 
gamma 

Total protein 
Albumin 
Globulins 
alpha 
beta 
gamma 


9 I5±0 19 

56 3± 1 7 

8 1±0 12 
5I8±1 1 

54 lil 4 

13 8±12 
206±I 2 

9 6±0 6 

139±045 

22 2±0 9 

12 0±0o 

I6 2±0 86 
19 0±0 9j 
10 7±034 

Standard (S vedisli) 



9 08±063 
544±0 3 

B22±0 33 
514±I 7 

o3 e±3 G 

149±09 

21 2±2 1 

96±I 2 

13 3±oe 

21 1±I9 

14 2d: I 2 

J71±2 57 
I8 5i:2 3 

10 9d;0G 

Palomino 



9 54±026 
570±17 

8 3o±0 18 

52 1±2 0 

32 7± I 27 

II9±06 
2I8±2 2 
i0 1±12 

14 2±10 

22 9i 1 2 
lOGiOO 

1C5±1 0 

19 6± I Oj 

10 9±0 3j 


The data given m Table 2 shotvs dial tlic lugliMt aJbunim 
tA 'Vinter and the lowest in summer In autumn, ilic aJplia g o 
rises, \vhilc Uic beta globuUn level decreases slightly 



SERUM PROTEIN COMPOSITION IN ADULT MINKS 


E G VasiVeva and L G Goreva 

B M ZhuVov All Union Scientific Research Institute of Game 
Management and Fur Fanning (VNIIOZ), Kirov 


The protein composition of blood scrum reflects the overall status of an 
orgamsm and quite often points to the prevailing patliological condition 
Along with pathological changes, some physiological changes associated 
with age, sex, season, etc , also take place 

We analyzed the serum protein composition of tlie blood in relation to the 
color of the minks, their sex, age and season (Table 1) 


Table 1 Serum protein composition m minks (males and females) 
of different colors 


No of 

Sex 

Total 

Alhiimin 

Alpha 

BeU 

Gamma 

tests 


protein 

Standard 

globulin 

globulm 

globulm 

34 

Female 

8 8i:109 

55 1064 

146^:0 656 

14 6^0 453 

IS 0±0 596 

8 

Male 

10l±0 3?9 

53 0±2 343 

14 3il435 

I8 2±2 567 

14 5d:l 68 



Standard (Swedish) 



34 

Female 

8 73±0 338 

55 7±0 95 

15 7^:1431 

13 7:^0 38 

14 9i:0 554 

8 

Male 

8 94±0 3G 

S3 6±148 

14 2^:1063 

16 1±0 713 

16 I:tl 6 




Palomino 




37 

Female 

86±009 

558i099 

13 7±0 579 

15 0i0 465 

15 0i0 66a 

13 

Male 

9 43±0 287 

53 8±1399 

I5 5:i:0 669 

158±15 

14 9±0 676 


Tlic data given m Table 1 shows that tlic scrum protein composition in 
minks IS not related to the color of the animals, but there arc differences 
between the sexes The total protein and beta globulin levels arclugher in 
males of all colore, and the albumin is higher m females The alpha- and 
gamma globulins varied at random 

Similar changes m relation to sex were noticed even thenfoUowing year 
m all except palomino minks In tlicsc tlic albumin content was no lughcr 
in females, but m males the alplia-and beta globulins were lughcr in males 
tlian m females 

Seasonal variations in the protein composition have also been recorded 
(Tabic 2) TIicsc arc particularly noticeable wJicn tlic investigations arc 
earned out on tlic same animals 
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SERUM PROTEIN COMPOSITION IN MINK KITTENS 


n G Vaitl*tva and L G Gorcva 

B M Zbiikov All Union Scientific RcscarcJi Instilulc of Game 
Management and Pur Farming (VNIIOZ), Kirov 


Many investigators have studied the protein composition of blood 
serum in minks including juveniles It lias been established that, by six to 
seven months of age, the protein composition of the blood serum in kits 
corresponds to that in adult minks (Berestov, 1971) According to the data 
given by E S Romanov (1966, cited by V A Berestov), it compnses total 
protein 8 12 g%, albumin 58 8, alpha globulin 1 7 2, beta globulin 18 5, and 
gamma globulin 5 5% According to A M Yudin, the values for males 
and females respectively are albumin 42 3 and 42 1%, alplxa globulin 
14 9 and 21 0%, beta-globulin 26 8 and 20 7%, and gamma globulin 16 0 
and 16 2% 

Our data are given m Table I (kits aged six to seven months ucrc investi- 
gated) Tliesc data point to slight differences in the protein composition of 
tlie blood serum in minks m relation to color and sex, but thetionly in albumin 
content Thus the albumin content was lower m palomino minks (males 
and females), than in standard minks, especially males In standard and 
Swedish (standaid) mink kits, unlike m adult mmks, the albumin level was 
lugh m the males Moreover, it was the same m all palomino minks The 
total protem level was almost tlic same in all minksat? 0-7 3% 

The content of the other fractions varied In minks of one color group, 
the variations were greater m males, while in another color group they were 
greater in females But tlic absolute values were approximately the same m 
all of the color groups These diflerences arc perhaps transient 
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and filled with enough sterile physiological salt solution to simulate the 
original serum dilution of 1 : 5. The test tube was placed in a thermostat at 
37®G for 1-2 hr (or for 5-6 hr in arefrigeratorat 4-6^0). Later it was centri- 
fuged for 7-10 min at 1,000 r.p.m., and sucked out. The scrum was inac- 
tivated on a water bath at 56*C and later used for RSK and RFSK tests 
(fluorescent complement fixation reactions). 

The dry serums of 58 minks and 40 blue foxes were studied simultaneously 
by the above method for their cerological reactions. The infection of minks 
based on RSK was 13.8% and according to RFSK 20.7%. A positive RSK 
was recorded in 7.8% of the blue foxes, while according to the RFSK 15.0% 
of the scrums were positive. 

The above results of tlie dry serum tests show no more deviations than our 
earlier data for the native serums of these same species. 

In all cases, when the study of native scrums is difiicult, the “dry drops" 
method should be adopted forscrological investigations of toxoplasmosis. 



USE OF “DRY DROPS” IN SEROLOGICAL INVESTIGATIONS 
OF TOXOPLASMOSIS IN FOR-BEARING ANIMALS 


LI Vinogradova and V D Mel’nikov 
State Univeisity, Petrozavodsk 


Serological .„ve.t,ga,.om are of major .mportance m d.agnosmg toxo- 

L Tr ""“■'I'-PP'd serological laboratories 

m/Aeh^r A. the same time, despa, ch- 

Z mold onsetT r T IS also difficult, because of 

me rapid onset of the hemolysis of erythrocytes 

■ dr^ droXediolf' ™ '» PO-b.l.ty of using the 

bearing animals " foe toxoplasmosis in fur- 

results o! scroLgmarteu ermrf " "'"o was any diffcrcnccin the 

“s,ret"°"'r^ 

andl\r;T57:: 

The “dry droos" ! ?! toxoplasmosis 

sterileplampapcratroomttmp«ature’'Tte“d'’ I)'“ ^ 

seropositive serum were nlaced on .h t^ey drops prepared from each 
temperature, these were smdlf”*" ’’"’’'r After preservauon a, room 
fixation test, RSK and alexin B reactions (complement 

after 5-6 da'ys, S ^^gt Ser'rHi;:^’ 

the fim feTdayT™! rnhelemntah’^"*""’”'’' “ 

negative results, when tested in tl. * scrums of pigs and rabbits gave 

“dry drops" *'"■ e'ete as weU as in the form of 

When studying the RSK anH Rpa 
method. It was noticed that tlie 

tlirec to SIX days when stored at room Preserved their activity for 

storage, the antibody titers fell sm„ IT ^“P'=^‘“''re On lughly prolonged 
scrums should be studied nn ? ♦ \ We, therefore, feel that dry 

the sample The stable and preparing 

serums have encouraged ns ZtZt ffie '''* 

ammals * drops ’ method m fur»bearing 

were packed and semm thc'd° *°™ dmectly on the fur farm 

three to five days In that Inhnr?^'™'?'^ microbiology laboratory witlun 

umc 0 1 to 0 5 ml) was stnooed 

PP j ground, placed m the test tube of a centrifuge 
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±35), 154 coypus (33 1 ± 3 7) and 739 rabbift (25 98 ± I 6) Tlie antibody 
titers ranged from 1 5 to 1 320 An aviriUent strain of Toxoplasma Avas 
isolated from rabbits iv'hose serum reacted positively at 1 320 (three crosses) 
The RSK was used to study the serum of 74experimentally infected rabbits 
In the blood of 33 rabbits infected intrapentoneaJIy with an avirulent 
stram Toxoplasma, antibodies were seenon the scventhdaym the 1 5 titer, 
by the end of the second week, the dter went up to 1 40-1 80, and by 1-1 5 
months it was 1 80 to 1 360 It remamed at that level, \vith only a slight 
decrease, for tliree years (period of observation) Among tJie rabbits infected 
subsequently, antibodies formed somewhat later and reached the maximum 
titers of 1 640 to 1 1280 by the second to the sixth month 

In the blood of 41 rabbits infected with virulent strains of Toxoplasma, 
the antibodies were also seen on the seventh day They increased rapidly 
by 1-1 5 mondiSj and later behaved in the same way as in the preceding 
study 

Spontaneous infection with Toxoplasma was tested by RSF, RNG, and 
RIF m 178 rabbits whose blood serums were studied in different combina- 
tions RSK and RSF were used to study 115 ammals, the agreement between 
the positive and negative results was 90 43% RSK and RNG were used to 
study 61 animals and the agreement between results was 85 23% RSK 
and RIF were used to study 74 animals, among these 13% were positive to 
RSK and 20 27% to RIF 

These four tests were all used to study the serum of 32 ammals Tlie 
number of positive results was2(6 25%),4(I2 5%), 4(12 5%),and 1(3 12%) 
Our data shotv that all four serological reactions are sensitive and specific 
for studying die blood scrum of farm-bred fur bearing ammals and rabbits 
Their sensitivity may be judged in the following order RSF, RIF, RSK, 
and RNG For practical purposes, the most suitable is the RSK, using 
antigens from Toxoplasma isolated from animals 



SEROLOGICAL DIAGNOSIS OF TOXOPLASMOSIS IN 
FARM-BRED FUR-BEARING ANIMALS AND RABBITS 


U D Vuslina 

Kazakhstan Division of the B M Zhitkov All Union Scientific Rcseardi Institute 
of Game Management and Fur Farming, Alma Ata 


The diagnostic importance of die complement iixation test (RSK) 
.mmunofluorescence rcacnoa (RIF), globulin neutralization reaction (RNG) 

r “> toxoplLmosis 

the blood scrum of spontaneously and experimentally mfeeted farm-bred, 

If Srmorr F “<■"«= r^fbuc of Zoology, Academy 

of !d,jTs.lv^i‘ t r“ thfi the serums 

P er^en at » nnrics, coypi«, and rabb.ts Imd intense ant.com- 

eXklm wlfd ■" btotton of the 

the samTsncI^ “"S'" “f 

addm r investigated before For the mam test the 

methods,'222°samples°of se" “^'^7 "'“‘""V “f '11= different 

spontaneously .nfe«ed ammar„er^“'md.erTh 

a greater number of posiUve results (52 7-1.1 too m pro ouged method gave 
in a thermostat (35 -t-S 2%) +3 3 ^) than the method of fixation 

The most diflicult stase in the R<?ic eu 
antigen For studying thf serum of f..r h of a good quality 

mended are those made fr t- » * animals, the antigens recom- 

from fm-beaimrarmals To^rf'r” 
by us using tlie laboratory method (from”^''""''’ 7 
we carried out several uarall I strains isolated from the animals), 

strain isolated from h!maTL. ”r‘‘''“T, ''''''' 
the Gamalci Institute of En.d commercial method m 

nikov Institute of VaccincLnd C T “"I nni* “ '''= M=='i- 

obtaincd from infected animnUl P''''"“°‘®«7' Odessa (240 and 51 scrums 

positive and negar r^^ v^ TsK 

follows for snonttr. » r. ^ Oa: u anU 82 3 The RSK test was used as 
29 3 ±0 90/ reacted >nfcctcd animals 2,496 silver black foxes of wluch 
70 3±0 9/„ reacted positively, 403 bine foxes (IG 8± 1 0), 176 minlcs (32 3 
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In order to prevent these diseases in cubs reared in concrete cages, the 
animals should be given dry bedding in autumn, winter, and spring. It 
should be changed every 3 or 4 days. Special attention should be paid to the 
regular cleaning of the cages and their disinfection. 



SOME DISEASES OF YOUNG COYPUS REARED 
ON FARMS 


A T Cadzhua 

Institute of Zoology, Academy of Saences, Azerbaijan 
Soviet Socialut Republic, BaLu 


Work was carried out on the Karayazsk state fur farmin the Azerbaijan 
Soviet Socialist Republic The coypus there were reared in concrete cells 
and pens 

In 1974 and 1975 (25 days in each season), for a total of 200 days, over 
6,2QQ bodies of dead coypus were dissected Of these 3,100 were juveniles 
aged one to three months and 1,100 were adults 

Pathological investigations showed that the cause of death in juvenile 
coypus was mainly purulent inflammation of the lungs or purulent maxillary 
sinusitis Among the juveniles autopsicd, 32 1% were found to suffer from 
purulent inflammation of the lungs and 16 Oyo front purulent maxillary 
sinusitis In 16 4% of the cases, the animals suffered from both of these 
diseases In general, 64 5 % of all deaths were attributed to these diseases 
or the total number of coypu cubs that had died from purulent inflam- 
mation of the lungs or purulent maxillary sinusitis, 3 2% had been kept in 
pens and 96 8% in concrete celb 

With purulent inflammation, there were innumerable gangrenous foci 
localized in the dorsal ventral sections of both lungs Usually the pulmonary 
gangrene was diffuse In such cases, along with damage to the pulmonary 
tissues, purulent inflammation of the bronchi was also noticed Quite often, 
purulent-putrefactive pleurisy was also present In aiumals affected by 
purulent maxillary sinusitis, all of the maxillary sinuses and often the frontal 
cavities were filled Mnth a purulent mass 

In animals with purulcntinflammation of the lungs or purulent maxillary 
sinusitis, the hair coat lacked luster and a purulent-putrefactive flow excreted 
liberally from the nasal cavity 

The incidence of purulent inflammation of the lungs and purulent 
maxillary sinusitis varied sharply from season to season m coypu cubs In 
summer, when the atmospheric temperature was quite high, the number of 
sick cubs was mimmal at 2 2% of all registered cases In autumn, the number 
of tlic sick increased (13 7%) A high incidence was noticed m the winter 
(40 0%) and spring (44 1 %) 

In our opinion, the etiological factors m the present case were the long 
duration of exposure to cold of the stiU-wcak coypu cubs kept in concrete 
cages, and also tlvcir poor veterinary samtary conditions 
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71 7%, respecuvely. The dose of 10 TTsD^o did not produce statistically 
significant variations m total protein or its fractions witli either method of 
vaccination 

On the 15th day after controlled infection^ there was a reduction in the 
albumins and an increase i n the total protein and gamma- and alpha globulin 
fractions By the 30th day, tlic amount of gamma globulin remained lugh, 
while the content of alpha-globuhn dropped to its original level In the 
control tkhorzofretkas vaccinated svidi a dose of lOTTsDjp, there was a sharp 
reduction in total proteins, albumins and gamma globuhns, and an increase 
m the percentage of alpha- and bcta-globulins 

The increase m the gamma-globulin fraction in the blood serum of 
tkliorzofretkas after vaccination by the “CPM” strain of VChP ^vas correla- 
tablc witli the accumulation of virus neutralizing antibodies 

Inimunj 2 atJon brought about a r^uciion m the albumin globulin 
coefiicient 

Thus, vaccination of these animals witli thc‘*EPM” strain of VChPwas 
accompamed by a change in die total protein and protein fraction levels 
m the blood serum Aerosol vaccination wth the “EPM” strain brought 
about a sharper increase in gamma-globulins in the first few days after 
vaccination 



SERUM PROTEIN LEVELS IN TKHORZOFRETKAS 
IMMUNIZED AGAINST CANINE DISTEMPER 


K jV Gruzdev 

All Unioa State Scienbfic Control Institute of Veterinary 
Preparations, Moscow 


Changes m the blood serum proteins dunng the post-vaccination period 
serve as an important index of the response of the organism to the adminis- 
tered antigens 

We studied the variations m total protein and protein, fractions in the 
blood serum of tkhorzofretkas m relation to the dose and method of adnums- 
tration of the “EPM ’ strain of vaccine of the camne distemper virus (VChP) 
The experiment covered 48 tkhorzofretkas of which 20 (five groups of four 
each) were vaccinated subcutaneously with a dose of 10 to lO^TTsDjoi 1^ 
(four groups of four each) were vaccinated by aerosol with a dose of 10 to 10* 
TTsDjj, and 12 were not vaccinated to serve as controls The intensity of 
immunity was tested by controlled infection with a virulent VChP strain 
on the 2lst day after vaccination The blood for the serum was drawn from 
the tad before the experiment, 7, 14, and 21 days after vaccination, and on 
tlie 15th and 30th days after infection Total protein was determined by 
refractometer, protein fractions by paper electrophoresis The results obtain- 
ed after vaccination were compared with the original data and the results 
obtained after infection with the data obtained before the control of the 
infection 

Aerosol and subcutaneous vaccination with the "EPM” strain of VChP 
resulted in the same type of changes in blood serum protein ratios A general 
pattern noticed in the test animals was the increase m total protein and 
gamma globulin, and the decrease in albumin after vaccination Alpha- and 
beta globulins showed no sigmficant changes 

An increase m gamma-globulin was seen m the subcutaneously vaccina- 
ted animals on the 7th day after vaccination (by 10-23 2%) This continued 
up to the I4th to the 21st day The maximum increases, by 45 and 54 3%, 
were seen on the 2 1st day after vaccination in animals subcutaneously vaccina- 
ted with doses of 10* TTsDjj or 10*TTsD„ In animals vaccinated with doses 
of 10* TTsDjo and 1*0 TTsDjj, the gamma globulin, after rising by 44 and 
31 6%, respectively, by the 14th day, dropped by the 21st day 

In the group of animals vacemated by aerosol, with doses of 100, 300 
and 1,000 TTsDj 5, the gamma globulinlcvclroseby23 5%, 26 2% and 41 4% 
on the seventh day, and by 26 5, 32 7 and 63 6% on the I4th day Before 
infection, compared with the imtial value, this increase was 5 9, 15 0 and 
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SOME MORPHOLOGICAL AND BIOCHEMICAL INDICES 
OF NORMAL BLOOD IN TKHORZOFRETKAS 


IC AT Gruzdev 

All Union State Scicnulic Control Insututc of Veterinary 
Preparations liloscow 


Hematological investigations and the study of serum proteins continue 
to be of importance when studying the physiological state, age, and the course 
oJ pathoVogical and post vaccination processes in an organisin 

This paper gives data on the content of hemoglobin, the erythrocyte 
count, and differential blood count, as well as the content of total protein 
and Its fractions in the blood serum of tUiorzofrethas m relation to age 
Whendeterrmnmg the contents of hemoglobin, erythrocytes, and leukocytes, 
well known methods have been used The leuLogram was developed after 
staining by Romanovsku s mctlxod and counting 200 cells in. a smear The 
total protein was determined by refractometry and protein fractions by 
paper electrophoresis The values obtained were subjected to staustical 
analysis (Asatiani, 1965) The results of the mvestigauons are given m 
Tables I 2 and 3 


Table 1 Morphological udices of the blood of tkhorzofretkaB 


Age and kx 

No of 

Hemoglobin 

Erythrocytes 

Leukocytes 

of an mal 

animals 

g% 

(millions) 

(thousands) 

3 months 

24 

U2iOU 

7 24±020 

7 94±0 27 

Maks 

18 

I09±0 13 

730±0 22 

7 85±0 23 

Females 

6 

11 9i:0 11 

7 18±0 31 

8 00±0 30 

4 months 

27 

13 3±014 

7 84±0 22 

690±022 

Males 

14 

13 0±0 17 

7 90±0 24 

712±0 29 

Females 

13 

13.5d:0 19 

7 77±0 23 

6 80±0.3l 

5 months 

116 

I40±0 1 

8 51±0 20 

6 00±0 12 

Males 

84 

13 l±0 1 

8 64i;0 24 

6 12±0 14 

Females 

32 

14 9±0 12 

8 37±0 31 

391±0 17 

7 months 

19 

15 1±0 13 

9 54±029 

5 40i0 29 

Males 

14 

14 7±0 14 

9 78 ±0 38 

50J±0 34 

Females 

5 

lS6d:021 

9 43±0 39 

59J±0 40 

2 Yean 

20 

16 8:t0 33 

10 24±0 26 

5 36±0 13 

Males 

4 

160±033 

10 17^0 40 

508±0 2j 

Females 

16 

172±023 

10 20±0 28 

5 76±0 17 



UROGENITAL DISEASES OF FEMALE BLUE AND 
SILVER BL/VGK FOXES 


A S Gunn and A ^ Berdov 

B M Zhitkov AH Union Scientific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


Although a ceitaiii pioportion of animals remain sterile every year on fui 
farms, the reasons for tins phenomenon have not yet been adequately stuped 
In 1975 and 1976, tliercforc, 57 carcasses of female blue and silver black 
foxes winch had remained sterile in these years were studied on the Vyatka 
fur farm During pathological investigations of these carcasses, a large group 

ofdiseases affecting the genital organs was discovered 

Cystic damage to tlie ovaries was noticed most often Moiphologically 
this was mamfested in the form of cavity formations in the ovaries Some 
times, tlus process was so pronounced that die stioma 
disappeared Such alterations mthe ovaries were seen m 22 /, (12in ■'“"’be ) 
of the sterile females In the majority of such females, there 
clinical symptoms of the disease and consequent y neit er cu a i 
stimulative treatment, apart from pniphylactic inoculation, ^uld be given 
A fairly common affliction of the reproducuve organs is chronic endome 
triti, Among the 57 carcasses studied, "'’anges were noticed in 1 ernes 
or 21% of the females under investigation In the sick 
hning of die uterus became three to four umes '■’■'■ker The 
tissue at the base also became extensively developed and dense The uterm 
was sigmficandy enlarged On cl.mcal examination, swelhng "f 
transpLnt or blood contaimng vaginal flow, and 

inthefemales In some cases the appetite was poor die fem^s 

lost weight, but at the time of slaughtenng. the sickanimals w^ 
sliable from their healthy counterparts (as regards their weight „ 

Parametritis or inflammation of die penmetne cells is 
endometritis. In the course of tiiese uivesugations “ere defrc.cd 

in three carcasses The etiological fhetors mspomible for 
the tissues arc difficult to establish Probably dus disease ■ " 
of endometritis At die time of slaughtenng, the females did not have any 

'‘TLT7c!^r ItontTerosion and cicatriaal adh 

neck iJbrmabon available in hterature shows diat “'““'’aiigcs anse 
a consequence of labor difflculbe. Thus, in die 
birUi process vvill have to be taken into consideration / ny 
abnormal delivery sliould be discarded 
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Table 3 Protein composltioa of the blood eerum in tkborzofrctkas 


Age aud no 

Total 

Albumm, 

Globulins, percentage 

A/G 

of animals 

protein, % 

% 

Alpha 

Beta 

Gamma 

3 months 
P=24 

6 39±0 10 

56 4±0 34 

16 4±046 

17 9±0 41 

9 8i0 49 

1 30±0 05 

4mon\li5 

P=27 

7 05±0 15 

59 3±0 41 

I44±0 32 

16 0d:0 36 

10 2±0 31 

1 46±0 04 

5 months 

P=II6 

7 20i0 U 

59 OiO 24 

141i:0 31 

15 9i0 29 

11 4±0 21 

1 43±0 02 

7 months 

P=19 

7 49±0n 

58 8±0 47 

137±034 

H8±032 

14 2±0 36 

142±002 

2 yean 

P=20 

7 64±0 09 

58 3±0 32 

13 2d:0!8 

14 1±0 47 

15 0±0 32 

1 39±0O2 


Aa can be seen from the above tables^ the hematological indiceSj the 
amount of total serum protein, and its fractions, vary m relation to the age 
of the amma! The vanations occumng up to the seventli month of age are 
most pronounced Females show very lugh indices of hemoglobin and 
leukocytes The level of erythrocytes ts lower m females than m males 




TESTING THE "EPM” STRAIN OF VACCINE AGAINST 
CANINE DISTEMPER ON SUSCEPTIBLE FUR FARMS 


C P Danilou, 0 A MtUUan and V I GtlUr 

IniUlute of Fur Farming and Rabbit Brecdmg, Udel naya 

VM Dorofeev, EG Bityukom and EG Mlkhuvich 

Moscow Institute of Virm Preparations 


Vaccines made from live attenuated distemper virus provide specific 
prophylavis against canine distemper among fur-bcaring amm s an og 
tVntidistemper vaccines produced on different cellular cultures of ammal 
tissues are used lu practice for immunization 

The indigenous vaccine made from Uie “EPM” strain has imdergo m 
extensive testing on fur farms located in different climatic zones o . 
Union with positive results Tor immunization of juven c m a 
black and blue foxes^ minks, and dogs, the vaccine is imms 
cularly Tins vaccine is innocuous and imparU lugh immunity to 

““tS object or those nivost.gat.ons was a 
made from the “EPM” strain and tlic American ASL antidn p 
The test, were earned out on three fur farms w -eri Uie "i were eases 
enzootic distemper of minks and blue and silver- ^ Mk f^ j„i„.pcr 
In the summer of l97o, on Uic Soints T»«f*“LPM’* strain 

broke out among juvende silvcr-black foxes :m mii mmk kits 

of vaccine waslailatcd to 400 

Ihc American vaccine was given to 4, hnvadc of die fox 

widi • LPkPS 40 sdver-bHek fov cubs in Uie b) 

farm bad died Two montlis after vaccinatioib rcmaimng brigades, 

half and ceased altogctber w.tlun 5 „„,iar On the nmik 

also, where VSL vaccine was used, tli rhestarlofUicouibrcak, 

farm where the “LPM” v■^ccmc^«ls 

distemper was arrested and only isolated a i , g„cjicy measure 

In ?976 .he “LPM” slrain “ -^m (^^^-huaman 

during an outbreak of distemper on U Auffusi. the cpuoouc 

Soviet Socialist Republic) J! 14 , G12 mink kiu were 

condition was found in l,hOj mink mcasinc. Simultaneous!), for 

inoculated wiili tlus v iccinc as an urgent ^ ^ . .,i. ,i,^ Amencan 


pmp'irc7''or ’cLp:^>on/ Ij.abO kils were moeulated wid. ‘‘w Mn^““ 


inoculatcu wim *** 

- ilic incidence among juvenile 

4\SL vaccine V month after the ^'accii , ’ ,i _ Qnic of die sclicdulcd 

mnik. fell sIutU and ceiled ahageUicr by Ui= ume 
slaughtcnug 
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In the uteri of three carcasses, tumor-Uke growths of tissue were noticed. 
In two cases, the tumors were the size of a pea, wlxile in the uterus of the 
third, it was the size of a large egg. These formations were fairly dense and 
a section of the tissue revealed a light pink coloration. The structure of 
these growths resembled muscular tissue. 

Thus, the results of anatomical investigations of the carcasses of sterile 
females showed in almost all of the animals, extremely important changes 
in the tissues of the genital organs. Evidently, these changes were responsible 
for sterility. 



CONTROL or VIR^VL ENTtRITIS VACCINE FOR 
MINKS USING DIFFUSION PRECIPITATION 
REACTION IN AGAR GEL 


li G Dubova 

Institute of Fur Farming and Rabbit Breeding Udel naya 


The object of tlie prcscntinvcsbgation is to study tlicpossibibty of prepar- 
ing viral enteritis vaccine for minks using diffusion precipitation reaction 
(DPR) in agar gel (O Oucfiteriony's method) Such work has not been 
found in any earber literature 

The DPR IS an aggregation of viral antigen produced in the presence 
of specific antibodies It is seen as precipitate bands m a layer of agar 
between alveoli containing the antigen and the specific antibodies The 
viral particles may be preapitated in the immune serum, but for the 
formation of visible aggregations of these parucles, iheu* concentration 
must be high Therefoie, in carrying out the reaction, a suspension contain 
mg the lughest amount of enteritis vuois (10* IMD^o/ml) was used This 
suspension served as an antigen for DPR and also for producing hypenm 
mune standard serums, and for prepanng tlic vaccine During viral enteritis 
of minks a visible precipitation band is formed when 1 ml of suspension 
contains not less than 10’ IMDjc/ml of the virus (unit of specific precipitogen 
in a reaction voIumeofO 02 ml, maximum dilution of standard serum 1 64) 

In order to study the correlation bettveen the content of specific antigen 
m the vaccine and its immunogenicity, as well as its abihty to cause the 
formation of precipitating antibodies m the animals, vanous vaccines with 
different levels of specific antigens were prepared 

The data obtained help us to conclude that the precipitating antibodies 
appear only in the blood scrum of animals immunized by vaccine containing 
JO®IAII> 5 o enteritis virus perzzil before inactivation The vaccines containing 
10® IMDgo virus per ml before inactivation promote immunity in minks, 
but such a vaccine is not formed in sufficient quantity of precipitations to 
be collected witli the aid of DPR m the immunized animals The prccipitat 
mg antibodies were also not detected in the blood scrum of minks immumzed 
by vaceme containing 10* IMDjo ententis virus per ml before inactivation, 
but these animals became inlected witli enteritis after controlled infection 
by virulent virus 

Thus, the amount of enteritis virus m a vaccine can be controlled by 
using DPR The quantum of precipitating antibodies m the vaccinated 
minks which can be collected with the aid of DPR suggests that before mac 
uvation the vaccine should contam not less tlian 10* IMDjp enteritis virus 
per ml Tlus shows its good immimogcnic qualities 
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In early October 1976, the “EPM ’ strain of vaccine was used during 
the height of an epizootic distemper outbreak on the Kirovograd fur farm 
In July, all of the 3 uvetule minks on this farm had been systematically im- 
inimized by the “KF 668 ’ strain of vaccine The first instances of attack 
among the minks were reported a month after the vaccmation In spite of 
the vaccinations, the death of juvenile and adult minks rose steadily In all, 
420 minks, out of a population of 2,520, died of distemper Hence, in early 
October, all of the minks (3,122) were revaccinated with the “EPM” strain 
of vaccine A month after the revaccination, the incidence of the disease 
dropped by half and tluce montlis later the disease and the murrain among 
minks with clinical signs of distemper ceased altogether 

Thus, the use of vaccine made from the “EPM” strain on three fur farms 
susceptible to canijie distemper gave positive results The disease and murrain 
among minks and foxes ceased after administration of this vaceme by provid- 
mg stable immumty to the animals 



PATHOGENICITY OF CLOSTRIDIUM PERFRimEXS 
TYPE “A”, IN MINKS 


11 Dukur and Tu G Anahna 
Institute of Fur Farming and Rabbit Breeding, Udel na>a 


An analysis of the data available in literature on the role of Clostndium 
perfrtngetis in tJie diseases of minks pointed to its role in the heavy mortality 
of juveniles (Litvinov and Grtslun, 1965 and Danilov, 1967) However, the 
importance of anaerobes during the reproduction period of minks has re- 
mained vague so far 

To study tins, 20 female minks m the latter half of gestation were experi- 
mentally infected with C! perjhngeas type “A” A culture of Cl perfnngens 
was rubbed into the pre-scanfied mucous membrane of mouth or on the 
scarified skin daily For two days thereafter, tlie animals were fed 0 5 ml 
of C/ culture daily It was also admimstered to the minks subcu- 

taneously A day later, the test mmks showed a reduction or total lack of 
appetite They could not stand on the feet which had been rubbed with 
the culture Later, a generally depressed state, feed rejection, and progressive 
emaciation were noticed One test mink died on the third day without 
whelping Autopsy revealed edema of the subcutaneous Dssue in the 
lower abdominal portion, a uterus with dissociated embryos, and hepatic 
and renal dystrophy In anothermink,atthesiteof administenngthecuJture, 
a broad wound formed with a purulent greemsh exudation In yet another 
mink, resorption of embryos occurred 

Comparative data of whelping showed that the yield of kits from the 
test minks ^vas 1 8 and 2 4 per female, wlule it %vas four kits from females 
in tJie control group 

Bacteriological investigations of 372 mmks carcasses from different state 
fur farms revealed anaerobic micro-orgarnsms in only four cases 

The most likely source of infection is feed infected witfi Ci ptrfnngtns, 
especially the meat product* of slaughtered ammaJs Thus, according to 
tile data of R I Sidorenko and Yu P Pivovarov (1964), different types of 
Cl ptrfnngens were isolated in 46 8% of the killed sheep In our investiga- 
tions of fish feeds, ivhalc meat, and mixed feeds (91 samples in all). Cl per- 
fringens could be isolated only from one sample of mixed feed 

These results showed that Cl perfnngcKS type “A” is pathogemc to gestat- 
ing minks Death of the embryos and newborn kits and serious illness in the 
adults were noticed among the test animals 



COMPLIC VTIOXS OF ENCEPH/U.OPATHY IN 
MINKS CAUSED BY BACTERIA 


1 1 Duhit and Tu G Anakuia 
Institute of Fur Farming and R^bit Breeding Udel naya 


Enceplialopathy is a little studied viral disease found m minks According 
to the work of R P Hanson et al (1971), minks contract this disease by 
consuming the tissues of sheep afflicted witli bacterial infections 

We investigated over 300 minks which had died of encephalopathy and 
sick ones that had been killed Typical clinical symptoms were noticed in 
tlie sick animals As a rule, tlic sick mmks were in an excited state, trampled 
their feed, bit their tads and rear feet, or the cage Some even died from 
bitten tads and feet, or from biting the small bones present m the feed Most 
often, the tails of sick minks were raised The status raptus gave way to a 
state of depression, the ammals rapidly worsened, swayed, and shivered 
The fur became lackluster, dishevelled, and soiled with feed or fecal matter 
Anatomical changes were similar Infection of the menmx vessels was 
seen, and there ivcrc various levels of hepatic and renal dystropliy, as ivell 
as gastrO'intestm'i! and pulmonary inflammatory changes 

Bacteriological investigations were carried out on 54 carcasses and 93 
dead bodies of killed sick minks Bacillus coli was present m 62 9% of tlie 
dead ammals and Proteus m 9 2% Both cultures tvere pathogemc to wlute 
mice In spite of a high percentage (Ba 1) of invasion of the dead bodies 
by Diplococcus, not a single case yielded a pathogemc culture TJic invcstiga 
tions of killed sick minks revealed a somewliat different picture Firstly, 
in 44% of the carcasses investigated, no mvcro*orgamsm could be isolated 
Bacillus coll, padiogemc to white mice, was noticed only m9 6% of tiie cases 
Tlierc n as a high level of infection of the dead bodies by Diplococcus, 2 I % 
of them being pathogemc to white mice Apart from BactUus colt and Dtp^ 
lococcus, tliermolabilc grampositive baciUi were isolated from tlie submucosa 
of the intestine m 4 3% of tlie carcasses These bacilli were patliogcmc to 
wlutc mice ^knacrobic micro-ozgomsms were not detected 

Simultaneous investigations of tlic feed mixture estabhshedits contamina- 
tion IV iih BactUus coh pathogenic to white mice 

riicsc investigations showed that tlic cultures isolated from minks ivitii 
cnccplmlopathy had secondary micro organisms Altliough septic processes 
often developed m the sick ammals, the increased level of pathogemc bacterial 
strains is due to tlic low resistance of the minks as a result of die viral infccuon 

It is quite possible that thcsecondarymfections promoted certain patho 

logical tliangcs in minks sick with tnccphalopathy 
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using the raicroagglutmation reaction, i e , lysis of the blood samples of 
hires and foxes with differentstrains Leptospira 

Our data show that, m Byelorussia, hunted birds and fur-b earing animals 
provide the active media m the natural reservoirs of toxoplasmosis, past- 
eureltosis, nckcttsiosis, nccrobaciUosis, and leptospirosis Tius phenomenon 
illustrates tlie decisive role of antliropogeiuc factors m the spread of 
pathogens from the natural state into mhabited areas By means of synan- 
thropic vertebrates and domestic animals, new reservoirs of the disease are 
formed and sustained Tiie prevailing epizootic situation is of great interest 
from the vie\vpoint of epidemiology as well as cpizootology Therefore, to 
control these diseases, better diagnostic methods should be developed and 
made compulsory by law for the hunting of fmvbcarmg and other animals 



PATHOGENS AND DISEASES OF FUR-BEARING 
ANIMALS IN BYELORUSSIA 


^Y/ D^Vko 

S N Vyshelesskii Byelorussian Instituic of Expenmental 
Vetennary Science* MinsV 


The diseases in the farm-bred fur-bcanng animals of Byelorussia were 
studied by A.E Klirutskii (1971, toxic hepatic dystrophy of minks), AE 
Khrutskii and L Ya Davidchik (1972,lislerosis of minks), A S Sliashen’ko, 
N A Kovalev, and A E KUruuUi (1975, rabies), and V P Boiko (1975 
and 1977, botulism and distemper of mmks) 

Toxic hepatic dystrophy lias been found to be prevalent in mmks on the 
fur farms of the Republic The etiology and pailiological changes due to this 
disease have been studied and the consequent economic losses worked out 
It lias been demonstrated that feeding sodium selenite provides prophylaxis 
against natal gangrene of the uterus m mmks The role of the cocnotic 
action of LtsUna and anaerobes m its pathogenesis has been described The 
food products provided on the farm are the source of Jisierosis in minks^ 
wlulc rooks and martens are the natural vectors of the disease The mam 
sources of rabies arc the red fox (72%), raccoon dog (12%), badger (I%)i 
and nolf (2%) 

Microscopic, bacteriological, and serological iiwcsugations of blood and 
observations of the visceral organs of over 5,000 wild vertebrates inhabiting 
Byelorussia revealed 49 types of pathogens Of these, 27 were found in 
birds, 16 m mscctivorcs, and 15 in rodents and doublc-tootlicd rodents Of 
these, ogam, 24 types «crc distributed exclusively among birds and only 
five types among rodents and doublc-tootlicd rodents Two types were 
milatcd from htr<is, rodents, double roodicd rodents, and mscctivorcs, one 
type from birds, rodents, and doublc-toothcd rodents, and nine from rodents, 
double-toothed rodents, and mscctivorcs 

^Vinong tliosc isolated nerc pathogens of natural focal diseases I hus, tlie 
patliogcnoftoxoplnsinosis found iii humans and many ty^pcs of animals was 
detected m seven types of vertebrates This includes its isolation from the 
lungs of the common squirrel, from ihc heart, hver, lungs and kidneys of 
lyaixcs, from die kidneys of moles, and from the heart ofcapcrcailxic Sero- 
logically, toxoplasmosis was esubhshed in 30 farm ammaU (pigs, cattle, 
aud sheep) In susceptible rcgioiu, ilic pasicurcUoni pathogen was found to 
l)C transported by the black grouse, coyqiu, Luropcan luirc, and four other 
lypcsorvcrtcbratcwddfauna Its spread by foxes \sas as high as 62 5% Hie 
presence of a Icptoipiroiis reservoir was delected aroimd in inhabited area 
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was also detected m the intercellular space. Tlic complex of the enzymatic 
fraction of the antibodies containing IgG revealed the wide*scale presence of 
viral atitigen in a large number of cells. 

Thus, the immunoperoxidase method can be successfully used to identify 
tiic canine distemper virus and also as a diagnostic test. 



USE or IMMUNOPEROXIDASE TAGGING 
FOR DETECTING THE CANINE 
DISTEMPER VIRUS 


G P Dymina, V P Chchkanoo, A/ A Dymtn and T A Kaltntna 
All Umoa Institute of Vctennary Virology and Microbiology, Pokrov 


In virology, the immunoperoxidase method is increasingly being used 
along witli immunofluorescence 

The advantage of this method, compared with the immunofluorescence 
method, IS Its greater specificity and sensitivity, the longer life of the reagents, 
and the use of ordinary light microscopes The antibodies, tagged with 
peroxidase, have a low molecular weight and can easily penetrate the cell 
structure On lustochemical examination of the enzyme, the reaction pro- 
ducts have stability and significant electron density, which enable thcmvcsti- 
gations to be carried out on an electron microscope 

The object of the present paper is to prepare a specific immunoperoxidase 
conjugate and use it to detect the canmc distemper virus 

A portion of pure antibodies containing IgG and unpurified gamma- 
globulin fractions, prepared &om the hyperimmune serum of blue foxes, 
Mere tagged with peroxidase (made m England by a biochemical firm) The 
protein concentration in hotli preparations was 4 mg/ml, 2 mg peroxidase 
vvas added to I mg of protein A freshly prepared 1% solution of glutaric 
dialdchyde uas used as the fixative The mixture ivas thoroughly mixed for 
three hours and dialyzed against a buffered phjsiological solution The 
conjugates obtained after centrifuging at 3,000 r p m for 15 mm were used 
m the investigations 

A culture of ihc cells of chicken embryos groivn on covcrglasscs was infec- 
ted wiili the caiunc distemper virus (GSO-KF strain) /Vn uncontanunated 
cell culture as well as a culture of ccib processed by untagged hyperimmune 
Scrum, served as tlic controls The direct method vvais used 

The specific conjugate obtained was added to the samples fixed m cold 
acetone { *- 20*C) and dned m air, and allowed to stand m a humid cliambcr 
at37*Cforlhr Tlic combined enzyme activity was dcteriiimed by bcnri- 
dinc sulfate in the presence of hydrogen peroxide TJic specimens were 
studied under a light microscope 

It was found that the nucleus and cytoplasm were ihe points of locahza- 
tiun of the distemper virus m the culture of chicken embryo cells In the 
nucleus, the virus was localized m Uic form of a few dark brown granules 
scattered m the nucleoplasm and small to large accumulations m the cy to- 
plasm When live infection was at a much later stage (fifUi day), the varus 



QUICK DIAGNOSIS OF NEUROVIRAL INFECTIONS IN 
SILVER-BLACK FOXES 


L A Koualeo and A S Shasiwdko 

Byelorussian Institute of Eapenraental Vetennaty Saences 


Aujeszky’s disease is among the more sndespread ncuroviral infections 
present m silver-black foxes (Lyubashenko and Gnshm, 1939 and Nikitin 
and Bazylev, 1967) Several instances have been recorded of amraals 
suffering from rabies after having consumed infected meat (Manacliarov, 
1960) These infections sometimes inflict serious economic losses on the fur 
farms 

The successful control of neuroviral infections depends mos y on t le 
introduction of a rapid intravital diagnostic method At present, ouever, 
diagnosis of neuroviral mfccuons is based only on the clinical picture an 
thus IS only of limited importance Laboratory methods are not ivai a 

fonntravital diagnosis ... j 

We studied the possibiUty of diagnosing Aujeszky s disease and rabies 
m stiver-black foxes by immunofluorescent tnvesbgation of the cornea and 
oral mucosa . ^ 0,- 

Tests were carried out on 45 animals, 27 of winch 
virus of common rabies and 8 uitli the virus of Aujeszky s ise , 
animals were vaccinated against Aujeszky’s disease an n les, w 

ammaU did not have any mfecuon or protection — 

The cornea and oral mucosa were investigated usingaspecific c j g 
gamma globulin before die appearance of the chmeal s>mptoms of die dis^ 
ease, m its early stages, and on postmortem To obtain rehab e . 

less than 200-400 epithelial cells of the animals Mere examined each ume 
The results esmbhshed the presence of bnght 
size of hardly visible dust particles 2/1 or more in 1 e pro 
epithebal cells of infected ammals The shape an num ° ugforc the 

cells varied ividely In hoth the mfeehons, for one to f “f 

appearance of clinical symptoms and m the initial slaps o i , 
of *e celU had bnght foe. As the mfeelion progressed, llu. rose and .1 

up in several cases to 30-33% , Cu/-! w/rescen in 

Corneal cells inlh .Ins form and hnghmess m isolated f“‘ 
healthy and m succma.ed animals, as ueUas m die lest 
non or in tlie 6rst few days of the incubatton period Hou , 
was insigmficant and did not exceed 1-9% nf die 

Baseron die results of these 

cornea and oral mucosa, a postuvediagnosucmcduid fort J ) 



EXPERIMENTAL INDUCTION OF SELF-BITING 
IN SABLES 


A[ C ^kdanom and V F Martynov 
Siberian Institute of Vclennaiy Research, Omsk 


Self biting was induced in farm bred sables by inoculating suspensions 
from the brain and internal organs of sick animals by different methods 

The incubation period was inconsistent and ranged from 25 to 425 days 
(period of observation) According to our data, it depended on the method 
of injecting the suspension 

Self biting was also successfully induced m sables by using the material 
from sick animals inoculated in hamsters and in a culture of POZM and 
PKh Cells The incubation period was sometimes shorter than on infection 
by suspensions from sables 

The clinical and patliological (damage on fresh side) changes m cxperi* 
mentally infected sables were identical to those in sables mfected spontan- 
eously There \vas no close correlation between the disease symptoms and 
the damage on the flesh side 

No typical patliological changes could be detected m ilie iniemal organs 
of experimentally infected sables, or in the spontaneously infected animals 



DISTRIBUTION AND LOCALIZATION OF ENTERIC 
VIRUS IN THE ORGANS OF INFECTED MINKS 


A K Kinllao 

Insntutc of Fur Farming and Babtat Breeding Udel naja 


In order to study the distribution and localization of enteric 

organs and tissues of minks, some animals were infccte ora ywi i 

a 10% suspension of mucous pipes contaimng lO^IDgo entenc , 

four hours aftei the appearance of clinical symptoms o t e isease 

feed aversion, mucoid pipes, etc ), the minks sv ere killed ^lU of hver^ 

spleen, myenteric lymph nodes, lungs, kidneys an por ions 

large intestines were collected under aseptic con itions or ‘ j 

The tests covered eight mmks Similar samples were simultaneously collected 

from four control ammals , , mtibio 

AlO%suspensionwasmadeofthetcstsamplesm ar and the 

UCB were added (penicillin and streptomycin at 1,0 um p " ^ ^ 

stenUty teted au! hour later The smpenaton thus prepared was used lor 

further 10 fold dilution , cultures 

Virus titration was carried out on minks and j^precipita- 

orthe renal cells of kittens A 10% suspons.on was used for d.ffus,onpree.ptn 
tion m agar gel to identify the virus present ® contained 

The test results showed thatthemi^mum ^jj the 

mthcsmallandIargeintestines(10»ID,„andl0 ll,c 

spleen and mesenteric lymph nodes (10 so an . jq® ID o and 10* 

smaUest amount was tn the lungs, Itvcr and ktdncys (10* to 10 ID.. 


TTsDjo per ml) 

Diffusion precipitation in 
virus m the organs 


agar gel was least sensittve for idennfymg the 
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ajid rabies was applied to all tlie infected animals one to three days before 
the appearance of the first chmeal symptoms of the disease 

TJie results showed the promismg possibilities of tins method for diagnos- 
ing ncuroviral infections on fur farms 
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units should be observed Products of animal and plant ongin should undergo 
bactcnological investigation so as to detect pathogenic micro orgamsms 
The use of feeds containmg the disease patliogens in an unstenhzed form 
should be banned 



EPIZOOTIC ASPECTS OF THE PATHOLOGY OF 
INFECTIONS IN MINK 


EA htr'yanov 

Pnmorsk Agncultural InsUtute, Ussunisk 


Much attcnUon is being paid to die development of mink breeding in 
tlie country There is a massive increase m production, and the material 
base for tins industry is being strengthened and improved This increase in 
production calls for strengthening the feed base and identifying new feed 
sources Along with tlus, there should be apredominance of meat fish groups 
of feed for these fur-bearmg animals Under Primoryc conditions, the rations 
mclude the meat of whales, walrus, harp seals, horses, byproducts, fish and 
fish wastes, milk, cheese, and plant feed 

The data gathered by the author and the information available in btera- 
ture show feat die feeds used m mmk breeding can contain pathogemc 
micro-organisms and be the source of infection Pseudomonas and pseudotu- 
berculosis bacteria can be present m plant feeds while the pathogens of coh 
bactcriosis, salmonollosis, pastcurellosis, erysipelas, leptospirosis, pseudoino 
nosias, pseudotuberculosis, anaerobic and otherinfections can be introduced 
by feed of ammal ongin \Vliale meat is known to have a diversity of patho- 
genic micro-organisms 32 5% of die samples of this animal contained intes- 
tinal bacillus, 22 5 SalmontlU sp , 2 5 PasUmilh sp and 2 5% showed the 
pathogens of anaerobic infections (80 samples were tested) A lugh level of 
infection was seen in the byproducts mtestuial bacillus was isolated in 52 1 % 
of the samples tested. Salmonella m 12 6, Pasteurella m 18 3 and Pseudomonas 
m 5 6% 

The epizoouc state m mink breeding depends on the cpiaoouc statusofdic 
farm ammals in terntones which liave any ecological associauoii with the 
mink breeding larms The infection causing agents can be transported over 
long distances tlirough feed sources Apart from die products obtained by 
processing die slaughtered ammaU, die padiogem can get onto aimnk farm 
diroiigh the rodents diat inlmbit die sheds in large colonies Confirmation 
of the positive ecological associauons widi the pathology of mfeeuon is 
pronded by the correlation between the results of investigating die rodent 
feeds, rodent carcasses, and dead minks 

In Ught of Uus, general farm measures and specific \clcniiar> saniuo 
measures should be implemented Special attention sliould be paid to 
measures wlucli should present ilic import on to the farm of ammal products 
coming from affected areas Simultaneously, Uicrc shoiUd be sysiemiuc 
cxlcrnujution of rodents, and tlic rules intended for tlic closed-type of farm 



LEVEL OF HUMORAL FACTORS IN NONSPECIFIC 
IMMUNITY DURING SOME INFECTIOUS 
DISEASES OF BLUE FOXES 


V A htdikoo 

Institute of B ology Karehan Division of the Academy of Sciences of the USSR 
Petrozavodsk 


A Study of the state of nonspecific immunity factors in parasitogenic 
diseases is of great theoretical and practical interest It is useful primarily 
m studying the pathogenesis of tliese diseases and in understanding the 
mechanism of the action of the parasite on the host and also m detcrminmg 
their physiological importance 

Diphyllobothriasis and toxascandosis are widespread among blue foxes^ 
even when farm bred 

The object of the present investigation was to determine the influence of 
the above infections on the activity of complement lysozymc^and beta I)smc 
in the blood serum Morpliological (leukocytes, differential blood count 
erythrocytes and hemoglobin) and biochemical composition (total protun 
and protein fractions) of blood, live weight of the animals, and their pelt 
quality were studied simultaneously m sick animals and in healthy (control) 
animals 

Complement was most reactive in blue foxes suffering from diphyllobo 
ihriasis Two montlis after tlic first infection, and 30 days after an additional 
attack. Its activity dropped by 20% compared with its original level, while 
It remamed relatively stable m the control ammals 

Beta lytic activity m die blood serum of expcnmcntal and control blue 
foxes rose simultaneously, and the diflerence between die groups was iiuig 
nificaut 

Moreover, no differences in lysozyme activity between the experimental 
and control groups could be established, by the end of the first month, its 
activity rose by 40 4% but a month later it dropped by63 7% 

During toxascandosis, complcmencactivicy w’asata comparative!) lugli 
level, surpassing t}ic control level b> 14 9%in kiu aged five months 

Beta lytic acnvity was 14 2% higher in Uircc roonthold kittens suffering 
from toxascandosis dian in the liealthy ones, a month later, it dropped by 
11 3 o b> die age of five months it had ruen to die initial level At diat 
time the activity of beta Ipincs was 18 3% luglier lu the control animals 
diati III the sick ones 

Hic dynamics of lysoz) me in Uie aiutnafs suflcring from loxaicandosn 
currcspuiiJcd to the d>'n'umcs noticed m (he control group of aiumali It 
sur|>asicd the normal level m Uircc nionth>olds b> 10 



QUALITY CONTROL OF DISINFECTION ON FUR 
FARMS DURING TUBERCULOSIS 


jVil/ Kolychej 
Omsk Vetcnoary Institute 

B Ya hkatkin 

Sibenon Institute of Veterinary Research, Omsk 


1 The pathogen of tuberculosis can remain for a long time in the external 
environment on fur farms prone to tuberculosis Tlus poses a potential 
danger to healthy animals as well as to the working personnel Therefore, 
when implementing antitubcrculosis measures on fur farms, the contamina- 
tion of equipment and tlie environment by pathogenic Mycobaclenum should 
be token into consideration, since unstcnlizcd objects can provide the source 
for a fresh outbreak of tuberculosis among hcaltJiy ammals and men 

The use of classic methods of isolating a’lfjwfcflfimum from such objects is 
difficult because of several biological characteristics of the tubercle bacillus 

At present, quality control of disinfection in tlie buildings housing iiumals 
affected by tuberculosis calls for detection, not of the tuberculosis pathogen, 
but of the Staphyloeoca (Tsoi, 1969) Tlie use of tlus method is almost impos- 
sible on farms 

2 ;Vn iccclcratcd mcUiod was developed by the Department of Microbi- 
ologv and Virology (Kondyunn and Kolychev, 1976) to produce tubercular 
microculturcsou glass m liquid nutrient media with the addition of 10-15% 
cattle scrum Tlus was tested for use in identifying tubercle bacillus in 
cimronmcntal objects and for the quaUty control of disinfection 

In these tests, the microcultutcs enabled the presence or absence of 
tubercular patliogcn to be identified in tlie test objects within 5 or 6 daj-S 

A scheme has been developed to collect samples of environmental objects 
for testing tlie presence of tubcrculosu bacilli before and nffer disinfection 

3 A hundred scrapings front the cages, houses, sod, passages bcti^ccn 
slicds, and other places on vanous farms have l>ccn studied The fanns 
covered m the study were IinantausL, Kazakli Soviet Socialist Republic, 
Salutaguza, Estonian SovictSoaolut Republic, and tlicRcchna> a,Orlovskii, 
and Mayak cooperame farms in the Omsk region 

bifiy mne strains of Mycobaettnum $p were detected Of these, luuc 
(15 2%) were bovine, six (10 2%) avaan, and 44 (7I6“o) acid-rciiiiant 
saprophytes 

Tins shows Uic cpizooiological importance of the objccu on fur farms in 
wlucii virulent M^abatUnum sp. liavc been detected 



CUIL\TIVn EFFECT OF IMMUNOLOGICAL 
DEPRESSORS ON MINKS SUFFERING 
FROM ALEUTIAN DISEASE 


A I Ii^aiv}arj/ainett, S D Uzenbaev and A M Gorchakov 
Institute of Biology, Karelian Divuion of the Academy of Saences of the USSR 
PetrozavodsL 


^Vleutian disease (/VB) of minims (viraJ pJasmocytosis) is an infectious 
disease inflicting serious losses on fur farms Until now, there has been no 
effective means of controlling it We attempted to use immunological 
depressors as curative media during virai plasmocytosis m minks The 
use of these was started in the late stages of AB, when hypergammaglobu* 
linemia was clearly mamfested This t\ork was based on the finding that 
necrotic infection of the tissues of sick animals, arteritis, and glomerulone* 
phntis were caused not by the AB virus itself, but its complexes with anti* 
bodies and that the foi matton of immune complexes did not inactivate tiic 
AB virus 

A reduction in the amount of circulating antibodies could therefore be 
expected to lead to a reduction mthe amount of specific complexes and a 
reduction m the pathological effects on the minks Our results attest to the 
correctness of such an approach 

Injections of metotrexatc were given to tlie sick minks mtramuscularly 
once every 48 lir for 14 days The second course started tuo weeks later 
Immediately after the tiurd course of injections, the minks were killed and 
subjected to histological analy-sis 

However, under field conditions, intramuscular injections were inconven- 
ient and metotrexatc produced some side effects chromosome disturbances 
and hpid dystrophy of die reticular stroma in die lymphoid organs In the 
next senes of experiments, therefore, tlic immunological depressor 6 mcrcap- 
topunne was used Plus could be administered to the minks orally with the 
feed and it was less toxic In botli cases, tliere uxis a sigruficant reduction 
m the mitotic activity of die lymphoid tissue and a reduction in plauno- 
Cellular infiltration of die liver in thccxpenracntal minks compared with the 
controls. 

Thus, there is some basis to prcsunie tliat immunological depressors can 
be successfully used as curauv c media for controlling viral plastnoc) tosis in 
rmnks and Uius keep tlicm alive unul the umcof slaughtcnng 
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A combined invasion had a more pronounced cfTcct on tlie blue fo\cs 
Specially sigmficant deviations from the normal %\ere seen in the s^-stem of 
beta I>sincs A montli after dtphyllobotliriasis infection in kittens alread> 
biiffering from toxascaridosiSj the activity of beta Ijsincs was 20 J“o Inglicr 
titan in Uie control group of animals 

I he complement activity tended toriscmsick animals, tvlule the lyso^^ me 
activity m sick animals corresponded to that in hcaltliy animals 

/Vficr cr'^ication of hclnnntlis, all of the indices of the animals approached 
normal values 



MORPHOLOGICAL AND FUNCTIONAL CHANGES IN 
MINKS DURING EXPERIMENTALLY INDUCED 
MYCOTOXICOSIS 


V A Lyzktna, V V Ryazantsev and L F Kassina 
B M Zhitkov All Union Scientific Research Institute of Game Management and 
Fur Farming (VNIIOZ), Kirov and KirovsL Agncultura,! Institute 


Earlier, the authors had found certain morphological and functional 
changes in minks under experimental staphylococcal and cohbactenal 
infections 

The present investigation is concerned with a study of tlie morphology 
and function of several organs in minks under experimental mycotoxicosis 
The test covered 60 minks, winch were fed toxic Aspergillus mger and 
Fusanum sporotnckiella fungi along with their normal rations for 30-45 days 
The test animals were subjected to dtmcal observations and biochemical 
investigations of blood serum, unne, and feces Pathological autopsies were 
made on the slaughtered minks and material was gaUiered for histological 
investigations (kidneys, liver, lungs, heart, and skeletal muscles) and for 
lustochemical investigations of myoglobin (heart and skeletal muscles) In 
all, histological and histochemical investigations ivere made on the material 
collected from 18 minks 

Digestive disturbances were noticed m the experimental animals diarr- 
hoea, loss of appetite, and poor digcstibihty and absorption of nutrients 
Fecal examination shovNcd an increase in orgamc acids (18 6 units) and 
ammonia (116 units), thus revealing intense fcrmcntativc-putrcfactivc 
intestinal processes rurthcr, a positive or sharply positive Tnbulc reaction 
was estabhshed in the soluble protem, microscopic examination revealed 
a large number of epitlielial cells, mucous, particles of undigested food, fat 
drops, and blood elements 

Along with these, disturbances m Uic functional state and morphology 
of the kidneys and liver v^cre cstablislicd The blood of minks shov^cd an 
increase in bilirubm to 0 50 mg%, aspartate transferasB to 1 12 units, alanmc 
transferase to 51 6 units and cholesterol to 347 9 mg%, and a reduction in 
total hpids Qualitative tests of unne established tlie presence of protein, 
sugar, TU) oglobin and mcrcased urobilin to 5 units Histological tests of tJic 
kidney s and liver sliovv cd ciiongcs m tlic nature ofprotem and bpid dystrophy 
Histochemical mv'cstigations by the Vcrbolovacli mcUiod cstablislicd 
dissimilar concentrations and localization of myoglobin m die uransverse- 
stnate musculature \Vlulc a normal structure of muscular tissue and a 
corresponding nonnal distnbution and concentration of myoglobin were 



REACTIVE HYPERPLASTIC FOCI IN COYPUS 


VS Lashka 

Ivano*Fraakovsk Medical Imtitute 


1 oci of reactive liyperplasuc processes (ORGP) m healthy standard 
coypus have not been adequately studied in regard to their physiological 
diagnostic feature Recently, these formations began being increasingly 
examined, along with the intensity of immumty and the production of 
properdin (Anderson, 1961, Shcremeta, 1969, and Gerbert, 1974) 

In the present investigation, lustological and histochcmical studies of 
ORGP were carried out m the liver, kidneys, lungs, and myocardium of 
healthy standard coypus (61 observauons) 

The general and specific methods of histological staimng and lustochc- 
mveal reactions (hematoxylm-cosin according to Evnarson, Shabadash, 
Klieil, Margolin, Peris, and otlicrs) were used The presence, generalization, 
mtcnsity, localization, and cellular composition of ORGP were studied under 
a microscope (with an evaluation of the degree of proliferation intensity 
using tentative units) 

.iVs a result, ORGP were identihcd in 85 2% of the healthy standard 
coypus studied (83 6% m the tissues of lungs, 53 3% m the hver and 12 2% 
in the kidneys) The generalization of ORGP (Uieir simultaneous presence 
m several organs) was limited usually to two organs (10 7%) and rarely to 
tliTcc organs (I 7%) The uitensity of cell proliferation varied m the lungs 
it was 1 54 tentative units, m the liver I 06, and in the kidneys I 0 The 
ORGP in healthy standard coypus were cliaractcnzed by umform localiza- 
Uon In ilic lungs, Uicy were usually located pcnbronchially and pcnvascu- 
larly , m the periportal fields of the liver they were around Uic “triad”, and 
m tlic kidneys they were found at Uic level of convoluted tubules Cyio- 
logically tlicsc formations were moiiomorpluc in composition 'Ilicy were 
seen as circular cells corresponding m size and structure to lymphocytes, 
and liaving a negauve rcacuon tumyclo-oxidasc and licmoglobin pigments 
riicsc charactcrulics of die visceral organs should be taken into consi> 
deration m any lustological study of this species 1 hey arc useful for under- 
standing die phenomena and for evaluaung dioinicnsity of morphological 
immunity substratum during die process of lustological diagnosis of die 
disease accompanied by shifts m immunological liomcostasis 



A.LUGAN_AN CrFECTIVE MEDIUM FOR THE CONTROL 
OF SARCOPTIC AND E/\R MANGE IN SILVER BUICK 
AND BLUE FOXES 


/ Maxorov 

Insutute of Fur Fattmng and Rabbit Breeding Udcl na>a 


Sarcoptic and ear mange is a frequent disease attacking silver-black and 
blue foxes on the fur farms in the Soviet Umon In recent^ ears, large-scale 
outbreaks of sarcoptic mange were found in blue and silver-black foxes on 
the Rybnovskfurfarm of tlie Ryazanslc regional consumer cooperative There 
65% of the silver-black foxes and 53% of the blue foxes vscrc aflecied 
On the Sokal’sk fur farm on the Lvov regional consumer cooperative, 5% 
of the silver-blue foxes were affected 

Otodectic mange was encountered on many fur farms, where the inci- 
dence of ear mange was as lugh as 30% 

Sarcoptic and car mange of stiver-black and blue foxes adversely a/Tccts 
the profitability of fur farms because of the death of animals, female mfcrtib ty 
and weakened sexual activity tn males, impaired pelt quality, and premature 
ebmination of valuable stock Moreover, Uiese parasitic skm diseases can 
promote the ongin and rapid spread of ntigisorm among tlic animal 
population 

Alugan (made m the Federal Republic of Germany) is an cxtrcmcl) 
enbctive and nontoxic acancidc for the control as well as the prophylactic 
treatment of sarcoptic and car mange mites parosiuamg silver-black and 
blue foxes Dip batlis, containing a 0 1% aqueous suspension of /Vlugan 
concentrate, were used for treatment Tests, using Uus concentration, on 
Acanisnro and ^'otoedres tali establislicd the lughly effective acanudal pro- 
ptTUts of tlvis xhcmvcal The nutes dved wvtlutv an Iwiut w hen dvc cxpcnmcnti 
were conducted in vitro and the effect of tins acancidc pcnuicd for as long 
as 13 dap Hooever, vVlugaii cxlubitcd weak ovacidal propcrucs m the 
abov c concentration 

Tlie innocuity of ^Uugan was tested by external application of a 0 
aqueous suspension of ^\lugan and also b> administering diifcrent dosages 
of it internally, watli the feed Ten rctl foxes batlicd in a 0 l‘’o aqueous 
suspension of /Vlugan did not reveal any abnormal deviauuns (feed avcnion, 
depressed state, etc.) Oral admimstration of the preparalion to die host 
animals at doses of 20, -10, GO, and 00 mg per kg bod) wcigiit dnl not cause 
any intoxication However, a dose of 100 rog per kg body weight and above 
did cause toxicity 

\ preparation of 2“^ Mugaii in an oil base was usnf t*» c<mtn>f otrK/cue 
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found m some cases, structurally altered muscular fibers with disturbed 
distribution and concentrations of muscular pigment, along with normal 
muscular fibers, were found in some others 

Thus, fungal toxicosis resulted m sigmficant disturbances to the protein, 
lipid, carbohydrate, and also the pigmentary metabolisms among minks 
A close association has been established between the morphological and 
functional changes in many organs These morphophysiological changes 
caused by mycotoxicosis should be taken into consideration when workmg 
out etiopathogenelic therapy 



THE LEVEL OF NONSPECIEIC IMMUNITY IN 
MINKS IN RELATION TO GENOTYPE, 
AGE AND SE/VSON 


G M Mahntna 

Institute of Biology, Karelian Division of the Vcadcmy of Sciences of the USSR 
Petrozavodsk 


The age of an animal and the ambient conditions greatly determine 
the degree of intensity of various physiological functions, including tie 
degree of its natural immunity (Berman, 1955, Novokreshclienov, I 
Malafeeva, 1971 . Ebert et al , 1971 , Chemnyi, 1972, and others) 

These mvestigauons studied the factors of natu.al protection in minks 
belonging to three color genotypes, white, stiver bine, and sapp re, age 
2, 3, 4, 5, and 6 months and adults m diBerent seasons of the year Humoral 
mdtees of immunity, l e , lysozyme, beta lysme, and complement, deterged 
m the blood serum by common methods, have been used to describe the 
immunity level , , .q, « 

Investigations showed that lysozyme acuvity was 
white minks aged two months At tlie age of 3, 4, an o jo/ 

gradually dropped to 7 9% and at SIX montlis It was 8 9 /o ® 

the adults . 

Sliver blue minks also recorded a maximum acuvity at t ® 
months, 1 e , 1 1 2% At die age of 3, 4, o, and 6 montlis and adulthood, 
was low at 8 o%, 9 3, 8 9, 9 6 and 8 7%, respecuvely In ' 

the lysozyme level m the serum was 1 1 3% at two months and 9 8 , 
montlis, It later vaned from 8 9-9 5% t. * l »= Tp 

The actiytty of beta lysines was 36 6% in two-month-old "-lu'e tats 1 
rose to 42 5% by three months There was a shght reduction in i 
30 2% m the fourth month, 34 9% in the Bftli month, and 34 a ^ 

sixth month It was 28 1% m adult svhitc minks Silver blue ^ 

characterized by a high lytic acUvity of beta lysines t le age 
months (40 0 and 40 2%) It nmged fmm 33 2 to 38 6% 3, L and^o 

months It was 33% m the adults In sapphire kittens, the acUvi y 

lysines ranged froni 3d 4 to 42 8%, with its highest level at six mon.lu 
was 31 7% in the adults . , " k.triirct in 

Complement activity (m S’N„ units) m the gj„sapphjrc 

tv-o-month old kittens at 33 8 m white, 34 8 in silver pmbrvonic 

mmks The activity gradually dropped in the later pen ° 9= 7 92 0 

growth, and at the age of five months was q ,,_,1 

and 28 I \Mth a rise at tlie age of six months to 26 2, 27 an 



328 


mange The host animals \verc treated wth this acancide only once by pour- 
ing 1 5 to 2 0 ml of the \varm (30*C to 35®C) suspension m eacli ear OtodecUs 
^notis ^ve^c dead m 3 hr and the duration of acancidal effect lasted for 15 
days 

The success of controlling ear mange in fur-bearmg animals depends on 
die thorouglmcss of the treatment Animals wath a very high degree of 
infection ivith ear mange should be secluded and subjected to a second 
treatment after an interval of 5 to 7 days 

The treatment of the host animals for otodectic mange is best carried out 
licfore the beginning of summer In December, disinfection of tlie cages is 
not required since these mites rapidly pensli on exposure to the cold environ- 
ment 

During 1976 and 1977, 800 silvcr-blacL and 1,000 blue foxes were treated 
widi 2% Alugan against otodectic mange at the experimental farm of die 
Institute of Fur Farming and Rabbit Breeding No complications were 
found in the treated animals 

rhus, a 0 1% aqueous suspension ofvMugan can be successfully used to 
treat fur bearing host animals for sarcoptic mange (before summer) and 
^\oU}<dres call A 2% oil suspension of Alugan shows distinct acancidal pro- 
perty and can be used as a nontoxic and potent acancide for the control of 
car mange in fur«bcanng animats 



NONSPECiriC IMMUNITY DURING ALEUTIAN 
DISEASE IN MINKS OF DIEFERENT 
GENOTYPES 


G M Mahmm and V A Ktihkov 

Institute of Biology, Karelian Division of iBe Academy of Sciences of the U 
Petroza\odsL 


Recent investigations have established the depen ence o o 
course, and progress of several infectious and somaUc iseases o 
of the natural protective icsources of the organism ley lavc 
trated the possibdity of using nonspecific tests forprognosis anddiagnosis 
also for evaluaUng the efficiency o( treatment more 

Ab pointed out by several authors, these 
important, when experts have to deal with diseases “ j f ^ beanng 

has not been thoroughly studied Among such diseases 
animals in Aleutian disease or viral plasmocytosis, an immunological disease 
in minks arising as a result of persistent viral infection study of 

Although acluevements have been made m recent 
us pathology, many aspects of its pathogenesis sti remai protective 

Tire present work provides data on npl^ure, and 

forces during viral plasmocytosis among wlntc, 

standard minks , ... Ivsme. and com- 

The humoral factors of immunity, i e , lysozy , c_.,„piunit> 

plement, have been used as factors reflecting the leve o P 3 4 5- and 

“"‘■^ronh:‘Slase.nhveammah;m^-^-« 

fractionation of serum proteins, thymol and 1 nftlie aiuinal 

gical autopsy after killing the animal or “•‘'Yumt'vsoaymc activity m die 
The results of these investigations showed > i|y],,jj|,cr than tint 

blood serum of sick animals of colored genotypes u as u 12 6% m 

of healthy ammals ^ ranged from 8 5-11 ej.,. 

Sliver blue and 0 9-13 1% m sapphire minks during ^ 
lysozyme activity in sick standard minks was o significant 

healtliy animals at tlic age of five montlu, w u e i age 

‘liflcrencc betisccn normal and sick animals at six noted iiMso 

distinct patterns on beta I>tic actiMiy id ^sc . . |icalUi> 

there was no sigmAcantdiflerenccof its acuvity ic 'C j,at loner 

'vh.tem,nks(IG9^3 3%) In sicksiKcr blucminks, itwissom 
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'\dult nunks of the genotypes under stud>, the complement activity ranged 
from 22 j-2j 1 

Seasonal l>'sozyme dynamics m adults \\crc similar to those m minks of 
all the genotypes under study the higlicst lytic activity of serum was noticed 
in winter (0 8-11 2%), dropping to a minimum m the spring (7 4-7 7%), 
It increased in the summer, but dropped in tlie autumn 

rUc dynamics of beta lysines were exactly opposite their levels rose m 
the spnng to their highest values (32 8, 42 2, and 44 5%) and dropped in the 
summer to a minimum (24 6, 24 d and 17 4%) 

T he scrum complement activity gradually rose m tlie winter spring- 
summer period to 26 9 in white minks, 33 3 in silver-blue minks, and 34 6 
m sapplurc minks, wIuIl it dropped to its lowest level mthc autumn, to 18 9, 
20 7, and 20 0, respectively Much lughcr humoral immunity indices were 
noticed in sapphire minks than in the silver blue and specially the white 
minks 



TOXOPLASMOSIS INViVSION IN rUR-BE^LRING ANIMALS 
/VS REVE/VLUD BY IMMUNOLUMINESCENCE 
REACTION FOR COMPLEMENT 
rlX/VTION 


VD Mtl'mlaai and L I Vinogradava 
Slate Umvcrsiiy, Pctroiavodik 


Toxoplasmotic invasion of fur-bearing animals, like other acute mid 
chrome infections, accounts for serious losses on fur bree g arms 
significant polymorplusm of tlic clinical symptoms o toxop as 
anunah ai.d tlie presence of latent forms of Uns infecOon rende. clinical 

diagnosis of tlus disease difficult „ nmivTinff 

The use of immunological tests tvith a lugl. specificity helps m analysing 

complex epidemiological and cpizootological factors extent 

Unformnately, no. all 

in disposing toxoplasmosis m man and amma widely 

reaction (RIF) for identifying anutoxoplasmouc diagnosis of 

used in recent yeaiu However, RIF (mdiree. °Ve ' aXTuhn 

toxoplasmosis in animals is still not widely used, since a p 
luminescent serums are not available in the reqmre 1 "“ methods 

We shtdted the possibility of usmg other 
for the diagnosis of toxoplasmosis in the serum o ^ 

The serum of the animals 

method (1958), is based on complement fixation by ^ 5 ,ng a 

complex and subsequent identificauon of the bound P 
specific luminescent antibody j a higli 

Investigations revealed that all the serologica 

specificity, but the sensitivity of these methods was no c j jjj 8 4% out 

Accordmg to the RSK data, toxoplasmosis was i ^ 9 30 ^ ^^ere 

of a toul of 402 minks investigated Out of 397 blue fo 
found to be infected - . ,denuficaQon of 

The RSFK \vas found to be more scnsiuve for die 

anutoxoplasmouc anubodies in fann bred amm > 

RFSK, data, the presence of specific anUbodics was no animals 

mmks and 16 1% of the blue foxes Toxoplasmosis m fur bcanng 
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tlian m the controls at 2, 3, 5, and 6 montlis of age (5 0 to 38 4%) , m sick 
sapplurc minks, it ^\as loiver at the age of 2, 3, and 4 months and adulthood, 
and high m ">• and 6»month old ammals (13 1~56 7%) It tended to rise in 
standard minks at tlic age of four montlis and, a month later, rose by 26 3% 
o\ cr the aailuc of the corresponding controls 

Determinations of the complement activity (ui S'Njj units) are of utmost 
interest In all the age groups tested, its level was sigmficantly lugher m 
colored sick minks than m the control group it was36 6-49 7 in wlutc,43 5- 
73 2 in silver blue and 41 0-77 4 m sapplurc minks Tlus index tended to 
rise m sickstondard minks 4 and 5 montlis of age, vvJiilc in two month-olds 
It exceeded tlie normal level by 11% 

1 hus, data were obtamed on the state of nonspecific humoral immunity 
factors m mmks of dinfcrcnt genotypes during Aleutian disease In the sick 
animals, all of the indices showed a marked change, thus confirming their 
eficci on the development of the pathological condition 



DCR^^ATO^^YCOSIS IN FARM-BRED FUR-BEARING 
i\NIMALS 


LI jVtkt/orov 

All-Union Order of Unin Institute of Expenmenul 
Vetcnnnry Sciences Moscow 


Dermatomycosis lias begun lo be seen quite often m farm-bred fiu-bcar 
mg ammals The disease diinmislics the commercial qu ° ® 

product, puts the sale of pelts at a disadvantage, and adverse y a ec i 
supply of good stock The possibility of tius disease occurring in the workers 
cannot be ruled out . , 

Infection by trichophytosis and microsporadia lias been recor e ^ 
silver-bkck and blue foxes, but not among minU and sables lU g P , 
starting from 20 days of age, are susceptible to these diseases icy 
s«despread from Jime through September, i e , the time 

Investigations of over 250 pathological samples from '2 

cstabhshed that the mam pathogens of trichophytosis are n p 
laprcphylis {T g)psmm) (67%), T vtrmcomm i,T famform) (17/o) 

““ TlmlorntTslf mfeetion are tlie beddings and oUier 
rodents (r nim/egropAifer), slaughter-house wastes (T wni« ), 
cats and dogs (i LU Many mvesngators were of the opmum thm dm 
rising incidence of Mterasporum of fur bearing anima among 
result of a large number of stray cats It is therefore important to take tlus 
cpizootological factor into consideration rational 

To control derniatomycosis among fur-beanng aniin s, . ^ 
approach to a number of measures ei needed -niese 

Uon and treatment of the sick, and prophylaxis of the en re weight 

tion by admimstering tiic anubiouc gnseofuivin at 1 mg pe 

along with die feed Sick anunals and ■" 

should be given a dose (20 mg per kg) soda 

thorough disinfection is earned out by bummg, , cages of 

and formalin solutions, treatment of dotlics, lian ng o J ' ^ animals 

mothers m a paraformaldehyde chamber, and destruction 

and those m direct contact with diem_ ...^ny induced 

Silver-black and blue foxes wirii spontaneous an makes it ixissiblc 

trichophytosis acqmre iugh imniujuty, which m pnncip , 
to devise specihc prophylactic measures 



\v.u JV\H lUcJAinc ou tUircfcul fami* j*ul it oidrjiiJy (rjkctrU Jhe pioailjiK 
cj>iiUK)U)U>ijjcal mjvinijuucia roixumlilc for jnfc<UD,i 

Ih^h imhfc* ofinrcttiou wcic nuucc*! Aumnij Iduc fiuc» tut cLc bv)A» 
uj/crjJk, Kuiic^JuV, 4jjd *r.tiuiamk %t*\e (xtint {! J lUl't 0'*^ 4itnnJm,{ lu tJw: 
RbK and lU 3 to 23 U ^ .tctordm^ tu tiiC Kl bK). 

Low dcf^rcct (»r mfcctioti wctc tdcitiUrd annf'i,^ bins fovct on the MtL' 
lutUn.iL, i*r)a^luniV., and Kondoim/luL kiat« Liriuk t i U in h 3% a^cordui^ 
u> tlic IU>K and 12 in 1(1“^, ocurrdin^ (f» thcRl bK). 

Wlic:)c\cr there u a lack of tamtaty and tu^'ici.ic Loiulit»ni}, liicre t* a 
dAni;cr Uut (he loxnjdannaUc iiuautM in blue fuvet and minVa cuuhl l>c 
(ranuniiictl tu the {icrnmncl worl4n< on tltc fartni^ 

Huu. while iii){>ccuni{ Uic uiuteu n.i <>nc Tur rarni, it ua« found tlut 
*)b l}®a of the breeden, 33J'‘« «f the inedunio, 33 2% of Uic hcl{Kn, ai,d 
20 of the atmlaiu were olfcctctl b> tu%uplaun>»iu {According tn data of 
tlie C.<Jtt>inunnt I’.U'i) ) 

llivu, the RLbR i* lupcrtor to il.c RbK in vctiuu%>iy» and ii can be 
jutccjifuU) u>cd fur duj^noung inoopl uimmt in furdxanng aninulu 



MORPHOLOGIQVL CH/VNGES in the CENTR.U, NERVOUS 
SYSTEM or HiYMSTERS IN EXPERIMENT^YLLY 
INDUCED SELF-BITING 


L M Pelroia 

Sibcnan Institute of Veicnnary Research) Omsk 


The bram and spinal cord of iO adult male golden liamstcrs, infected witli 
a suspension of tlie brain matter of larm-brcd sables aficctcd by self-biting) 
were studied along with those of six hcaltliy hamsters Over tlie test period 
ofsu months, clinical symptoms of sclf-biung were noticed from time to 
hme m the infected liamaters 

The investigations revealed that the padiological changes in die central 
nervous system of hamsters affected by sclf-biting \verc a sharp vacuoUzaUon, 
Pyknosts and lysis of the neurons, the presence of nucleolus like inclusions in 
® nuclei, moderate proliferation, swelling and lysis of the astrocytes, an 
®Po^iosis With a definite localisation , 

Changes were detected m all sections of die central nervous system, ana 
specially m die sensory areas of the brain These were analogous to le 
pathological changes found m the brain of sables affected by self biung, 
out they were more distinct m the motor nerves than m die sensory areas 
iJamage to the panetal region of the cerebral cortex, lateral an ven 
nuclei of the tlialamus, and the rear group of die nuclei of die hypo i am 
reveal die centralized localization of the processes occurring m the skm during 

^lf*bitmg . 

Lymplio lustiocytic infiltration of menmx vasculosa karyopyknosis an 
Wocytolysis, vacuohzation of the cytoplasm of neurons, and spongio 
“lore pronounced in hamsters than m sables Tim reveals the prolong 
action of the viral infection in hamsters destrueme, but 


The pathological processes in hamsters, as in sables, are 


— processes III - 

dicy do not exhibit mflammation and arc typical of encep i omy 

Vacuolizauon of die cytoplasm of ncurom, some py ° control 
peripheral cliromatylysis iverc rarely found m die brains o 
hamsters 


SULFAMONOMETHOXINE TREATMENT OF 
WETTING IN MINKS 


RI Xovoltiji 

Agronom Special Farm, Kharkov Region 


In 1976, on the Izyumsk state fur farm, 10 1% of the males and 0 3% 
of the females suffered fiom wettmg The young juveniles usually suffered 
from this condition m August, September and October In the mam herd, 
the disease was found in 2 8% of the males and 0 3 % of the females 

Treatment wth sulfamonometlioxinc followed two schemes 

1 The sick minks were given I g of sulfamonomethoxme mtemally on 
the first day of treatment, and 0 5 g for the followmg six days All of the 
15 minks under treatment recovered 

2 The sick minks were given 0 5 g on tlxe first day of treatment and 0 2o 
g for the followmg six days All of the 15 mmks under treatment recovered 

No side effects were noticed fi^>m the sulfamonomethoxine In 1976, 
the successful use of this compound for the treatment of wetting m mmks 
enabled the Izyumsk state fur farm to produce pelts of high quality, without 
any of the defects common to this disease 


Table 1 Defects ui pelts produced by the layuiosk state fur farm m 1975 
and 197$, percentage 


Year 

Normal 


Defects 




Low 

Medium 

High 

Nonstandard 

1975 

32 8 

414 

18 9 

60 

09 

1976 

47 0 

36 0 

12 15 4 42 

0 43 


The expenditure for treatment wtli sulfamonomethoxine was 30 to 40 
kopeks per mmk 

On the Agronom special farm, sulfamonomctlioxme was used to treat 
bronchopneumonia m coypus Thirty-six coypus affected by bronchopneu- 
monia were given 1 g sulfaraononicthoxme on the firat day and 0 5 g for die 
followmg nine days All of the treated coypus recovered 




MORPHOLOGICAL CHANGES IN THE CENTRAL NERVOUS 
SYSTEM OF HAMSTERS IN EXPERIMENTALLY 
INDUCED SELF BITING 


L M Petrova 

Sibcnanlnsutute of Veterinary Research Omslt 

The brain and spinal cord of lOadult male golden 
a suspension of the brain matter of farm bmd sables a^ted by self bihng^ 
were studied along with those of six healthy hamsters ver 
of SIX montlis, clLcal symptoms of self biting were noticed from time 
time in the infected hnnisters -pntral 

The mvestigations revealed that the pathological ch^g ^^„„U^ation, 
nervous system of hamsters affected by-^dfb.hng were a . 

pyknosis and Ij^is of the neurons, the presence end 

the nuclei, moderate probferation, swelbiig and lysis of the astrocytes, 

spongiosis witli a dcffnite localization nervous system, and 

Changes were detected f ^hese uere analogous to die 

specially in the sensory areas of die brai aHccted by self biung, 

patliological changes found in die brain of “ “'“jry areas 

but they were more disnnct m the motor nerves j^°2iid ventral 

Damage to the parietal regton of the cereb^««, 
nuclei of the thalamus, and die rear group of die " “ “ ° dunng 

reveal the centralized localization of die processes occurring 

selfbitmg „T 5 culosa karyopy'™'*'^ 

Lymplio lusuocytic mfiltranon of m r_nurons and spongiosis arc 

karyocytolysis vacuohzation of the cytop as reveals die prolonged 

niore pronounced in liamsters tlian m s® 

action of the viral infecuon in hamsters sables, arc destructive, but 

The pathological processes m of encephalomyelitis 

Uiey donot exliibitmflammationand pyknooc cells, and 

Vacuohzauon of tlic cytoplasm o brains of tlic control 

peripheral cliromatylysis were rarely 
hamsters 



SULFAMONOMETHOXINE TREATMENT OF 
WETTING IN MINKS 


RI Nominal 

Agronom Special Farm Kharkov llcgtoa 


In 1976, on the Izyumak stale fur farm, 10 1% of the males and 0 3% 
of the females suffered from wetting Tire young juvendcs usually suffered 
from this condition m August, September and October In the mam herd, 
the disease was found in 2 8% of the males and 0 3 % of the females 

Treatment with sulfamonomethoxme followed two schemes 

1 The sick minks were given 1 g of sulfamonometho'cme mtcmally on 
the first day of treatment, and 0 5 g for the followmg six days All of the 
15 mmks under treatment recovered 

2 The sick mmks were given 0 o g on die first day of treatment and 0 25 
g for the followmg six days All of the 15 mmks xmder treatment recovered 

No side effects were noticed from the sulfamonomethoxme In. 1976, 
the successful use of this compotmd for the treatment of wetting m minks 
enabled the Izyumsk state fur farm to produce pelts of high quality, without 
any of the defects common to this disease 

Table 1 Defects m pelts prodaced by tbe Izyumsk state fur farm m 1975 
and 1976, percentage 




Low 

Medium 

High 

Nonstandard 

1975 

32 8 

41 4 

18 9 

60 

09 

1976 

47 0 

36 0 

12 15 

4 42 

0 43 

The expenditure for treatment witli sulfamonomethoxme 

was 30 to 40 

kopeks per mmk 





On the Agronom special farm. 

sulfamonomcthoxine was 

used to treat 


bronchopneumoma m coypus Thirty six coypus affected by bronchopneu 
monia were given I g sulfamtmomcthoxmc on the first day and 0 5 g for tlic 
following nmc days All of the treated coypus recovered 
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Inciixsioiis were detected m tlie epithelial cells of the unaary bladder of the 
dead minks, tins being characteristic of canine distemper All seven animals 
given tlic combined immunization remained active for 30 days after the 
infection No symptoms of tlic disease were detected m them 

In 1976, a laboratory experiment was earned out on 19,500 minks to 
test die metliod of simultaneous vaccination against distemper and botulism 
on four farms of die All Umon Consumers’ Cooperative Society For these 
immumzations anti-disteraper preparations from the 668-KF and EPM 
strains and from the Amencan vaccine were used, and the mdigenous vaceme 
for botulism was used No undesirable reactions or compUcations were seen 
m tile ammals given die two vaccines simultaneously, for four months (penod 
of observation) after immumzation Simultaneous vaccination of minks 
against dutemper and botulism liad no adverse effect on the productivity 
indices of die fur farms 

Thus, our own data and those of specialists on die fur farms established 
the innocuity of combined vaccination of minks against distemper and 
botulism 

The positive results obtained in the experimental study and in field tests 
using die metliod of simultaneous vaccination of mmks against distemper 
and botulism justify the recommendation of this method for extensive field 
tests 



SIMULTANEOUS VACCINATION OF MINKS AGAINST 
DISTEMPER AND BOTULISM 


E A Potyaiov mid JVD Stepanenko 
U \I ZUitkov All Union SaenUfic Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 

A A Egorov 

Mam Admmistrauon of Fur Cooperauve 


During the time of large scale vaccinations, vctciinary specialists worbng 
on fur farms face the need to immunize the ammals against more than one 
infectious disease simultaneously Because of the large volume of prophy- 
lactic inoculations to be given on susceptible firms, planned immumzation 
of the animals often takes 12-14 days TJierefore we studied the possibility 
of using combined vaccinations ol minks against distemper and botulism 
This was done by admmistcrmg test inoculations to study the immunological 
rc-organization of the orgimsm, by controlled infection of the inoculated 
animals to establish the duration and intensity of immunity, and by testing 
tlus method of vaccination extensively under field conditions 

The American vaccine for camne distemper and the indigenous Kandui 
“S" for botulism were used for unmunization The vaccines were admims- 
tcred separately, intramuscularly, in the inner region of the tluglis 

A month after the vaccinations, daily observations were carried out on 
the test ammals All of them were acuve, fed well, and showed no difference 
whatsoever from the contiol group of animals Tlie body temperature of the 
simultaneously vaccinated minks was also recorded in the normal range for 
lo days iMl of the ammals tolerated the combined vaccination well 

Seven days after vaccination a statistically sigmficant increase in alpha- 
and beta globulins ivas noticed in the blood serum of minks whicli had been 
given tlic combined immumzations These values remained the same even 
2 1 days after vaccination Two montlis later, tlic protein composition of the 
blood serum m the experimental ammals did not vary sigmficantly from the 
coiTcspondiiig indices in tlic control group of ammals 

A iugh level of immumty to botulism toxin m minks given the combined 
vaccination was cstablislicd 270 days (period ofobscrvation) after tlic inocula- 
tion Minks immumzcd by this method remained active and without any 
visible abnormalities, even after admimstcnr^ 10,000 lethal doses 

Tlic unmunity developed m minks given the combined vaccination to 
die field stram of camne distemjKa' virus was determined after six months 
A suspension of virus-contaimng material was given mtraccrebrally to five 
controls, dirce died between die lltli and I7di days, and two became sick. 
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Inclusions were detected m tlie epithelial cells of tlie unnary bladder of the 
dead minks, tlus being characteristic of canine distemper All seven animals 
given die combined immunization remained active for 30 days after die 
mfcction No symptoms of tlic disease were detected in them 

In 1976, a laboratory experiment was carried out on 19,500 minks to 
test tlic method of simultaneous vaccination against distemper and botulism 
on four farms of the All Union Consumcre’ Cooperative Society For these 
immumzanons anti-distemper preparations from the 668»KF and EPM 
strains and from the American vaccine were used, and the indigenous vaccine 
for botulism was used No undesirable reactions or comphcations were seen 
m the aminals given tlie two vacanes simultaneously, for four montlis (period 
of observation) after immumzation Simultaneous vaccmation of minks 
against distemper and botulism had no adverse effect on the productivity 
indices of die fur farms 

Thus, our own data and those of specialists on the fur farms established 
tlie innocuity of combined vaccination of minks against distemper and 
botulism 

The positive results obtained m the experimental study and m field tests 
using the mctliod of simultaneous vaccmation of minks against distemper 
and botulism justify the recommendation of this method for extensive field 
tests 



SUSCEPTIBILITY OT FARM BRED MINKS TO 
INDUCED LISTEROSIS 


E A Polyakov and jV D Stepanenko 
B M Zhitkov All Union Scientific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


Man and many other species of mammals and birds are susceptible to 
listcrosis It IS well known that certam diseases can be induced experimentally 
only by a specific method Suck work has not been reported m hteratiue 
Therefore, \ve experienced difficulties m selecting the dose and method of 
infecting the minks \vith Iisterosts experimentally Our object was to deter- 
mine tlie minimal mfectmg dose and tlie mctliod of parenteral adraimstration 
of a culture of Usltna. experimentally 

In the first test, a wash of a two day virulent culture of LxsUna tvas adminis- 
tered subcutaneously to four minlui at a dosage of 100 million microbes and 
to four others at one million microbes (optical standard) No abnormal 
deviations were noticed m the mfected animals All of tlie animals remained 
active for 10 days (period of observation) 

In the second experiment, injection was given intramuscularly two 
imnks were given, four billion LtsUna microbes and two others eight bilbon 
microbes All of the animals remamed acuve, even after this method of 
infection 

In the tlurd experiment, 18 animals were given Listeria subcutaneously 
and in a semi liquid agar The ammals were divided into six groups of 
tlircc animals each and were mfected with increasing doses of Lxstena 10, 
20, 40, 80, 160 and 320 billion microbes Further, one animal in cacli group 
was given IG units of lydasa The animab of the first and tlurd gioups 
remained active, while all of the ammals m the fifUi and sixth groups died 
I to 1 1 days after infection The ammab of the second and fourtli groups 
infected witli lydasa died on tlie fourtli and eleventh days Pure cultures of 
lAStma were isolated from the visceral organs and brain of die carcasses by 
providing die nutnent media Evidently, the deatli of the animals in the 
last test was not due to the infectious process, but due to intoxicauon caused 
by die large number of micro organisms 

In the next experiment, t»o mmks were given two bilUon Listeria imcrobcs 
below the root of die tongue This method was unsuccessful m inducing the 
infection The animab remained active over a prolonged period of obser- 
vation 

Similarly, the mcdiod of intravenous infection of minks by LisUrxa was 
tested The vein in the upper onc-third of die neck w as opened under general 
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aminazinebarbamil anesthesia. Three minks remained active even after 
receiving 1, 2 and 5 billion microbes each intravenously. 

.The possibility of infecting minks irradiated by X-ray was studied. For 
this purpose, tlirec animals were irradiated at the rate of 150 roentgens and 
then administered 90 billion Listena microbes subcutaneously in 1.5 ml. Two 
minks died on the fourth and fifth days after infection, and one remained 

active for 30 days (period of observation). r i 

Infection of the brain was tried by a method developed by us. All of the 
test animals died on intracerebral infection while the control animals remam- 

ed active. , .... 

These studies thus show that farm-bred minks are extremely resistant 
to experimental infection of listerosls. The infection was most e 
pre-irradiated animals and in those infected by the intracerebral method. 



COMBINED VACCINATION OF BLUE FOXES AGAINST 
DISTEMPER /VND AUJCSZKY'S DISEASE 


B A Polyakov and jV Z> ’itepanenko 
B \f Zhukov All Union Sctentiflc Research Institute of Game 
Management and Fur Fanning (VNIIOZ), K,irov 

G P Dmakov 

Kirov Agncultural Institute 


Many lavesugatiorvs earned out by Soviel and foreign scientists have 
established tlie possibility of simultaneous application of several antigen 
preparations for the vaccination of man and animals 

The object of the present investigation was to determine the possibility 
and effectiveness of the simultaneous application of vaccines against distem- 
per and Aujeszky’s disease 

The test was carried out on 48 blue foxes divided into four groups The 
animals of the first group were given the American vaccine for canine dis- 
temper and the GNKI dry viral vacane against Aujeszky's disease simulta- 
neously The vaccines v.eie given separately, intramuscularly on the inner 
surface of the thighs of both limbs The foxes of the second group %vcre given 
anti-distcmper vaccine and those of the third group anu Aujcszky*s disease 
vaccine The animals of tlie fourth group served as controls 

The inoculated animals remained luidcr daily observation for 30 days 
after vaccination /VU of them fed well and did not-diffcr at all from the 
unvacemated controls 

To find immunological disturbances, the virus neutralizing antibodies, 
the content of protein fractions and the presence of "S” reactive protein, 
and tlic morphological indices of the blood were determined before immuniza- 
tion and 7, 14, 21 and 60 days after vaccination. 

Tlu. titer of virus neutralizing anubodies for the virus of Aujeszky’s 
disease m the blood scrum of blue foxes was determined in a culture of 
FCK cells (fibroblasts of clucken embr>o) Fourteen days after vaccination, 
die titer of antibodies in blue foxes simultaneously vaccinated against 
canine distemper and Aujeszky’s disease was lialf that in foxes vaccinated 
only against Aujeszky’s disease In subsequent invesugations, die titers of 
antibodies in the first group of animals rose to the level established m die 
animals of dvc durd group, and remamed at Uiat level 

In die blood serum of simultaneously vnccinatcd blue faxes, a statistically 
significant rise in die alpha globulin fracuon in the protein was seen on the 
sev enth day after vaccination In theammals given single vaccinations, asigm- 
ficant increase m gamma-globulin v«is seen 7 and 21 days afier vaccination 
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In blue foxci of all groups, before immunization and 7, 14 and 21 days 
after vacanabon against distemper and Aujeszky’s disease, no dilfcrences 
were found m the content of “S”-reactivc protein m the blood serum 

In blue foxes vaccinated simultaneously, die amomit of neutropluls rose 
by 10% on die 14di day after immmiizauon, as compared to dieir origina 
level, but they did not exceed, on the average, more dian 44 U The eosino- 
plul content was 1-3% and basopluls 1-2% 

Sixty days later, tdl of die indices of die immunized animals approached 

tlwsc of the controls , , 

In order to determme the intensity of immunity, the 
were exposed to controUed infection Three months f “ 
seven blue foxes of each group were infected ^ 

Sion of brain tissue conUiniiig the field strain of Aujeszky = “ 

dilution of 1 10 All the control animals died on the third ^ 

after infceuon, four each died from die first and diird greup on the fourdi 
to tlic cightii day, wlule tlircc foxes m each ^ j fourth 

live months after vacanation, blue foxes of the first 
groups (seven each) were injected with camne is emp 
Lain) in the brain All of die infected animals ^ th 

(period of observauon) wlule all the control animals died on the tenUi to 

sixteentli day after infection , , . lusufy 

These invesugations on simulmeous "2x0000 7. nnloL to 
the conclusion that die method of combined vaccinated ammab 

blue foxes and further the intensity of immimity m the i^^c mated amma 
IS no different from that m animals given these vacanes sing y 



BILE ACIDS IN MINKS AND BLUE FOXES 


R A Popova, ^ A Bekhtereva and P 0 RipaiU 
lostitute of Biology, Karelian Division of the Academy of Saences of the USSR, 
Petrozasodsk 


The composition of bile acids was studied using the bile of farm bi'cd 
standard mmks and blue foxes on the Kondopozhsk fur farm Since bile 
acids are produced bv the hepauc cells, their content in the bile serves as a 
reUablc index of the functional state of the hepatic parenchyma We com- 
pared normal and sick animals All of the ammals were kept on normal 
rations They were not fed before slaughtering, and both groups were 
slaughtered simultaneously The selection of sick and healthy ammals was 
based on clinical symptoms (total protem composition, and protein fractions) 
At the end of the test, diagnosis was confirmed by autopsy The gallbladdei 
contents were mixed with 7 to 10 times their volume of ethyl alcohol and 
stored in this form in a refrigerator until taken for analysis Quantitative 
determination of bile acids was done by spectrophotometry developed m 
our laboratory (Ripatti et al , 1969) 

Bile acids were studied m the bile of minks suffering fiom plasmocytosis 
They were divided into two categories the first group comprised sick but 
untreated animals while the second group consisted of sick ammals wluch 
had been given parenteral doses of 6 mercaptopurme (6-MP) at 2 5 or 5 0 
mg per kg body weight Minks were given three doses, one after every 
alternate 14 day period for three montlis The test blue foxes were infected 
witli broad tapeworm Healthy ammals served as controls 

The mam constituent of bile acids in the bile of both groups of ammals 
was cUoUc acid, ayluch in mmks was 83 3i2 2% of the total bde acids and 
in blue foxes 71 4± 3 2% The content of these acids in the gallbladder of 
liealthy minks averaged 23 2±5 3 mg and of blue foxes 123 9i41 0 mg 
In the bile of sick mmks, there was some reduction m tlus value to 1 9 8 ± 1 1 1 
mg Tiicre were wide individual variations m bde acids and in chobc acid 
in thcbilcofhcalthyasivellassickanimals Their percentage was, however, 
more stable in relation to the weight of the total lipul fraction of the bile 
The variability coeffiacnt of total bile acids in healthy mmks was 21 7% 
and in sick ammab 3 0% Evidently, in a hver disorder, the bile secreting 
funcUon stiU continued though the siiarp reduction m the variability co- 
cincicnt suggests the approach of maximum compensatory possibibties 
Treatment witli 6 MP led to an mcrcascd concentration of bile acids 
The dose of 5 0 mg was particularly sensmte and doubled the level of bile 
acids and cliohc acid 
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In blue foxes infected \vitli broad tapeworm, a significant increase in 
bile acids was noticed (by nearly twofold) m tlic bile, while at tlie same 
time, die proportion of chohe acid dropped to 59 2±2 I®o This agrees 
Nvith die suggested possible role of bile acids, specially deoxycliolic acid, in 
the control of some intestinal parasites (Smydi, 1962 and Smydi and 
Hasicwood, 1963) 



THE POSSIBLE SPREAD OF INFECTIONS CAUSED BY 
PATHOGENS OF THE FAMILY CHLAMYDIACEAE 
ON FOR FARMS 


0 V Poslnchtva, M M Remenlsova and S I Rybalko 
Kazakhstan Institute orEpidemiology, Microbiology, and Infectious Diseases, 
Alma \ta 


According to the latest classification of vertebrate viruses, the following 
belong to tlie family Chlamydiaceac the pathogen of ornithosis affecting 
birds other tlxan Psittaaformes, psittacosis of PsJttaciformes, memngopneu- 
moma, venereal lymphogranuloma, trachoma, enzootic abortion of sheep, 
and several types of pneumonia (Endryus, 1967 and 1969) All of these 
agents resemble each other in their morphology and chemical composition, 
and possess genetic antigens 

Data on Chlamydia m farm bred, fur^bearing ammals and the people 
working with tiiem are not available m literature However, according to 
the reports of many investigators, infections such as ornithosis and enzootic 
abortion of sheep are widespread among domestic birds and small cattle 
m Kazakhstan According to tlie data given by N S Evdokimova ct al 
(1971), on poultry farms, the average percentage ofmfection by the ornithosis 
pathogen, as determined on inner skin samples, is 1 1 6 m mallards and 5 3 
m chicks Based on complement fixation and complement suppression tests, 
these values ranged from 2 2-8 3% The mfcction of small cattle by enzootic 
abortion of sheep varied from 2 6-71 6% in many regions of the Republic 
(Baitunna and Abisheva, 1971, Poyarkov, 1974 and otJiers) Therefore, 
when studying the epizootic and epidemic status of zooriotic infections on fur 
farms, ornithosis and enzootic abortion of sheep arc of special importance 
The problem >vas enhanced as the feed ration of farm bred, fur-bearing 
ammals consisted of a large proportion of meat products of small cattle, 
obtained from meat combines, while on some farms poultry meat was also 
used In tius process, the epizootic status of tlie supplier m regard to die 
infectionor ornithosis and enzootic abortion is not taken into consideration 
In order to study the epizootic status of fur farms as regards these infec- 
tions, ive examined tlic farm workers and the farm bred fur-beanng animals 
using the prolonged complement fixation (RDSK) test, with the group 
specific ormthosis antigen supplied by tiic Odessa Factory of Bacterial 
Preparations In all, 1,279 blood scrum samples of fur-bearir^ ammals 
from tlie Alakul’sk, Zyryanovsk, and Pctropavlovsk fur farms were investiga- 
ted These included 539 minks, 520 silver black foxes, and 220 blue foxes 
Flic complement binding antibodies in the titers 1 8 to I 128 were identified 
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in. 1 Ito 6 6% of the cases Tlie lughest infecbon of animals was 5 8% on the 
Zyryanovsk fur farm, it was much lowerj 1 7%, on the Alakul’sk farm and 
1 1% on the Petropavlovsk farm Minks were more susceptible than the 
other species of animals covered in the test Tims, on the Alakul’sk fur faim, 
the infection in minks was 2 4% and in silver-black foxes 0 7%, on the 
Zyryanovsk farm, in minks 6 6% and in blue foxes 5 2% In our studies, 
the infection level in the juvemle and adult ammals was rouglily the same 
In investigations of 192 blood serum samples of breeders on these farms, 
the complement fixative antibodies against ornithosis antigen uei e estiblishe 
in four men, or 2 08% of tliose surveyed 

In order to determine the reasons for the lugh incidence of ormUxosis 
among the fur-bearing animals on the Zyryanovsk farm, the rccor s o 
meat products received and used on the farm wcie analyzed Tins levea e 
that, apart from the meat products coming fiom the meat combines, the 

Zyryanovsk fur farm was receiving salvaged birds, 1 e , clucken^ ma ar s, 

from a local poultry farm Like meat products, poulli y meat did not undergo 


thermal treatment ^ , i . /iq 70 \ 

According to tlic data of A D Tkachenko and N S 
the mfection of mallards and clnckens on poultry farim m the ZW™" 1 
region was 0 4% and the incidence of infection among ^ . 

19 5% Thus/ornithosis came onto the Zyryanovsk fur faim through 
salvaged birds from the local poultry farms r n hv 

T^mg into consideration the significant infeeuon ^ 

pathogens of enzootic abortion, the piKsibihty of transmittli^ 
through meat products to the otlter fur farms in the ^'P'^lie sho Id no. 
he overlooked The common antigen nature of the pa logeus o 
aceoc, however, does not permit their serological differentiation 
In the interest of the future development of farm breeding of 
animals, directors and specalum should plan intense " ^ 

supervision and improved medical faciliues on tliese specialized fur hriiis 



OrFEVER. ON FUR FARMS IN KAZAKHSTAN 


M M Rementsova, 0 V Poslnehsva and S / Rybalko 
Kazakhstan Institute of Epiclenuologyt Microbiology and Infectious Diseases, 
Altna Ata 


Many mvesUgators have noted the impottance of meat products as a 
source of certam infectious diseases (brucellosis, tuberculosis, toxoplasmosis, 
and leptospirosis) in farm-bred, fur-bcanng animals (Lyubashenko, 1952, 
Khaikm, 1965, Rementsova, Postticheva and Rybalko, 1969 and Nikulina 
1972) There is, however, no information m regard to Q, fever 

Taking into consideration the high incidence of Q;fever among large 
and small cattle (1 3-33 0% and 4 8-24 1%, respectively), «i the nortiiern 
and southern regions of Kazaklistan (MaUimetov, 1959, Sukhodocva, 1963, 
Kireev, 1964, and Amanzhulov, Postncheva et al , 1964), we earned out 
investigations regarding the incidence of Q,fevei on fur farms The reaction 
of prolonged complement lixation (RDSK) was used m the investigations 
(Zdrodovskii and Golmevich, 1965) 

In all, 10 farms of the Kazakhstan Fur Cooperative system, located in the 
north- and southeastern regions, were covered Studies of 5,233 blood serum 
samples from four species of animab (mmk, blue fox, silver-black fox, and 
coypu) established that Q, fever was quite widespread ui animals when meat 
products of different domestic and wild (saiga) animals were included m tJie 
feed ration Thus, among minks, the proportion of positively responding 
animals averaged 6 1% out of 1,317 studied, silver-black foxes 4 6% out of 
a total of 1,803 animals and blue foxes 4 5% out of a total of 855 animals 
Further, the mcidcncc was nearly the same m the south- and northcasteni 
regions Tlie infection m adult females discarded for reasons of abortions, 
sterility and other pathological conditions was 1 5 to 2 times greater (3 4 to 
9 0%) than m juvcmies (2 1 to 6 0%) 

Studies of 1,263 blood scrum samples of farm-bred coypus, whose ration 
was mainly of plant origin, did not reveal specific antibodies to the antigens 
of Bemet’s fever The lugh incidence of infection in farm-bred minks, blue 
and Sliver black foxes should be regarded as a result of their feeding on raw 
meat and meat products of farm and wild animals infected by Q, fever 

Our investigations of farm ammals on the Alma Ata meat combine 
revealed the presence of complement binding antibodies to Bcnict’s lever 
antigen m 13 3% of the large cattle and 4 4% of tlic small cattle Studies 
of the blood serum of tlie ivorkers serving on these farms using tlie RDSK, 
established the incidence of Q,fcvcr m 7 6-18 0% of them 

The high tolerance of the Q. fever pathogen to environmental conditions 
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plays an important role m the epidemiology and epizootology of this disease 
onfur farms. Thus, accordmg to Sovietmvestigators, thecausati\e organisms 
of Bemet’s fe\cr remained active for 30 day's in meat stored at +4'’C, for 
150 days in a 10% NaCl solution at + 4 to 8®C, for 45 days in frozen carcasses, 
and up to 125 days in whole milk stored in the refrigerator. 

It is quite possible that the severe diseases vvitli relapses suffered by the 
breeders could be Q-fever, which was not diagnosed m time. Losses suffered 
by the farms m the Republic due to stenhty, abortions among stram stock 
and the death of juvemles are to a certain extent due to Q,-fcver 

Keeping in mind the future welfare of fur-breedmg in Kazakhstan, 
attempts should be made to determme more effcctiv c methods for controUmg 
this infectious disease 



STUDY OF THE CANINE DISTEMPER VIRUS IN A 
CULTURE OF HEPATIC CELLS OF GREEN 
MARMOSETS AND IN SEROLOGICAL 
REACTIONS 


y I Rodin, V P Dokin, / A Prokhorova, T S Molochaeva 
and M P Chumakov 

Iiuututc of PoliomycliUs and Viral Encephalitis, Academy of Medical 
Sciences USSR, Moscow 


I Paicft/ormahoii A luimogcaate of tke spleen from, mmks which liad 
died of canine distemper was used as the virus source After five passages 
m an intimate culture of the kidney cells of green marmosets, a marked 
cytopathogenic effect with destruction of Uie monolayer was detected 5 to 7 
days after infection of the three day layer washed from the nutrient medium 
In earher periods, the cycopathological effbet was seen in the formation of 
foci of syncytium and giant cells 

When usmg the patch method for a quantitative determination of tiie 
intensity of infection of the transient virus, the titer went up to 3 x 10^ BOE 
(patch formation units) per ml Patches were noticed 6 to 11 days after 
infection by the culture and they liad a distinct appearance The appearance 
of patches depended to a significant extent on the quaUty and age of the cell 
bed and also on the composition of tlic agar coating The optimal composi- 
tions of the coating in our experiments were as follows (in 100 ml) thnee- 
distiUcd water 36, 10 fold Earl solution 20, 7 5% NaHGOg solution 7, neutral 
red I 10,000 4, cemohn 10, aminopeptide 8, and fat-free milk 15 ml An 
equal volume of a 2% solution of Difco ^ar was added to tlus mixture 

After infection by dried virus (Rockborn stram), as well as by a suspension 
of the mfcctcd organs of animab without preliminary treatment, patch 
formation was not noticed, evidently because of the low virus concentra- 
tion In low dilutions the luglUy active transient virus caused lysis of the 
cellular monolayer witlun tlie first few days after infection, the presence of 
tlic virus could be judged from patch formation m very lugh dilutions The 
possibibty of using patch formation as a virus ncutraUzing reaction, by tlie 
mctliod of reduemg the number of patches is being investigated 

2 C^topathological action of tht virus w a tissue culture To test the extent of 
infection of tiic virus culture c)^opatliologically, titration of die virus m a 
monolayer of cells was carried out in insulinic flasks of neutral glass, wlucli 
had a capacity of 5 ml The best quality 2- to 3 day monolayer cultures 
were obtained by seeding at the bottom of flasks, which ensured lugh sensi- 
tivity of die cells to the virus and improvement of die results The volume 
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oftlie culture medium was 1 ml, and it was replaced 4-6 da>^ after infection, 
the final results were computed 'ificr 10 days The composiuon o 
medium was Hank’s solution witli 0 5% hctalbumin hydrolysate, 

Earl’s solution with 0 j% lactalbumm hydrolysate, 2o% , and Igol s medium 
tvidi glutanune, 25% Scrum proportion 10% on seeding and /o a ter 
uifection - . 

3 In order to obtain diagnostic scrums by hypcrimmumzation of si 

or vaccinated blue foxes, the highly patliogcmc Gauyazs i strain \vas 
on blue foxes The icsultant immune scrums were use ^ 

reactions in cultures of hepatic cells fiom green marmosets 

the cytopathogeiuc method These showed a viriwiieutr * , 

titer ofnot less than 1 128 (at a virus dosage of 300 TsPO^o) 

been recommended for production control of the V c lum vacci 
difTcrcntiatmg tlie strains by the kinetic neutralization reaction a 
McBraid and Vecker’s method „ xrP 7 Vf 

4 The mid field wm of canmc distemper, after adaptation K 

culture mth an infection titer of 1 x 10 » to 5 x 10* TsPD„ per nd, did not 
cause visible distemper on intramuscular inoculation m a distemper virus 
ments on the selection and adaption to tissue cultures o obtain 

from the organs of dead ammaU m the epizootic 

a stable virulent culture strain, patliogcmc to the ur ea activity 

5 Invettigatioi. arc being carried ont 
m different varieties of virus gronm under condit /„„ivi;divlene glycol 
accumulation followed by 7 The ‘^Je^lopmu" of a 

'nth a molecular weight of 4,000), and diajfsi ^„,en to diagnose 

method for optimum purification aims at producing 
distemper and to produce a control vaceme for immunity 



PATHOANATOMIGAL CHANGES IN THE STOMACH 
AND INTESTINES OF MINKS SUFFERING FROM 
GASTROENTERITIS 


I K Sadovntkooa 
Northern Caucastu Divuioa of the 
B M Zhitkov All Union Scientific Research Institute of Game 
Management and Fur Famungj Krasnodar 


Matenal collected from 23 dead adult minks was investigated Bits of 
tlie gastro-mtesUnal \vall were fixed in Camoy’s solution and 10% neutral 
formalm Sections were stained by the usual methods and also by the method 
of Shabadash and Brash The author’s own observations on the normal 
lustology of the tissue of the stomach and intestines m mmks were used as 
controls (Sadovnikova, 1973) 

Inflammatory processes were detected m the stomach and m the proximal 
region of the small mtestme In actual catarrhal mfiammation, the mucosa 
was swollen and fairly unevenly stamed, and it was covered with a viscous 
light gray or brownish red abundant mass On microscopic mvestigauon, a 
thick layer of neutral mucopolysaccharides was seen on the surface of the 
stomach mucosa, especially in die pylonc region Tliesc were unevenly 
distributed m the cells of die surface epithelium In some sections, the surface 
and pitted epithelium were desquamated The stammg property of the 
cytoplasm of cover cells ranged from faintly visible to very intense The 
RNA content in the mam cells was insigmficant The nucleus m many 
mucosa cells and in the pyloric gland cells was on a pyknotic state 

The epithelium covering some secUons ofmtcstmal vilh was desquamated 
There was an increase in die number of goblet cells, especially m the crypts 
These cells were enlarged and filled with neutral mucopolysaccharides 
The stroma proper and the submucosa of the stomach and mtestme 
were somewhat edcmatic and contained a moderate amount of polymor- 
phocellular mfiltratc Blood vessels were significandy filled widi blood In 
some minks, at the level of the gastric pits m certam places, the stroma was 
filled widi crytlirocytes 

GliTomc mflammatory processes could not be detected on macroscopic 
exanunaUon of die mucosa The vasculai^mflammatory reacUoii was weak. 
Lymphoid cells predommated m die mfiltrate Tlie epidieiium on die 
surface and on the gastric pits of die stomacli ivas not always mtact In die 
stomach and also m die secretory pylonc and duodenal regions, the content 
of neutral mucopolysaccharides decreased The presence of neutral muco- 
polysacchandcs was not rare m the mam cells Secuons widi a thumed 
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layer and witixoiit tlie principal cover and accessory cells were found, while 
the gastric pits xverc deepened almost to the muscular layer. Sometimes 
die glandular elements were atropliied as a result of the enlargement of 
connective tissue. 

Some intestinal villi in the proximal portion had no epithelium. In 
many sections the brush border showed tliat the neutral mucopolysaccharide 
tone had tliinned. In the goblet cells, their number varied from significant 
to minimal. The nucleus of some cells was in a state of pyknosis. 

No clinical symptoms of tlie inflammatory process can be seen in the 
mucosa of the stomach or in the proximal region of the small intestme, when 
cirulatory disturbances, combined wxdi dystrophic and necrobiotic changes, 
ire moderate or weak. 



TOXOPLASMOSIS IN FARM-BRED FUR-BEARING 
ANIMALS 


y V Saltykov and £ K Polyanskikh 
Institute of Biolo^, Siberia Divisioiif Academy of Sciences 
of the USSR> Novosibirsk 

M E Bokova 

Institute of Zoology, Academy of SacnceSj Kazakh Soviet Socialist Republic, 
Alma Ata 

A M Luktn 

Novosibirsk Sanitary Epidemiology Station 


Sterility, abortion, and premature death of juveniles often occur m farm- 
bred blue foxes, minks, and silver-black foxes Infectious and invasive 
diseases, including toxoplasmosis, could be responsible for these conditions 

Very little information is available in bterature on toxoplasmosis m 
fur bearing ammals Toxoplasmosis was first reported m minks (Hulland, 
1936) Subsequently, the positive complement fixation reaction (RSK) 
to this infection was recorded m blue foxes, minks, and silver-black foxes 
(Lcvit and Vastma, 1963, Levit et al , 1965 , Novmskaya, 1963, and Sukova- 
tova, 1972) In some cases, the number of ammals responding positively 
to toxoplasmosis was fairly high among blue foxes 40 9%, minks 33 5%, 
and silver black foxes 53 2% 

Our mvestigations on toxoplasmosis in blue foxes, American minks, and 
silver-black and red foxes were carried out on two farms In all, 36 American 
muiks and 57 blue foxes were investigated in the Novosibirsk region (Bara- 
bmsk Fur Cooperative), while 50 blue foxes and one red fox were iiivesugated 
m the Tuva Autonomous Soviet Soaalist Repubbe (Buremsk state farm) 
The RSK of the blood serum, usmg KazNIVI (Kazansk Vetermary Institute) 
antibodies, was studied in the laboratory of Toxoplasmosis of the Institute 
of Zoology, Academy of Sciences, Kazakhs Soviet Sociabst Republic All 
of the blood scrum samples gave negative RSK results 

Smears were prepared from the hver, spleen, bram and lungs of lol 
ammals (Barabinsk Cooperative Fur Farm) Smears were also prepared 
from females wlucJi did not whelp or whtdi aborted, and from weak animals 
with mdistmct cUmcal symptoms In smears stained by the Romanovski- 
Gicmsa method. Toxoplasma was detected in the form of cysts and trophozoites 
Parasites were found m siJvcr-black foixes, blue foxes, and American minks. 
Simultaneously, on the farms of the Barabmsk Fur Gooperatise, nme brown 
rats and 1 1 magpies were caught and investigated for toxoplasmosis Toxo- 
plasmosis antibodies were found m one rat and two magpies 
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On the Bureinsk state farm, a Daurian pika caught on the farm and 
a common fox caught in its vicinity were investigat«i. They gave negative 
results for toxoplasmosis. The farms were fenced, thus preventing the influx 
of cats and dogs into the territory. Private and community cattle were not 
allowed to graze near the farm territory. 

Data available in literature and our own investigations confirm the 
prevalence of toxoplasmosis under die conditions on these fur farms and 
stress the need for systematic studies on this infection in fann-bred animals. 



PREPARATION AND TESTING OF SEMILIQUID 
FORMOL-ALUMINUM HYDROXIDE VACCINES 
AGAINST PASTEURELLOSIS IN COYPU 


M M Setd J^ada 

^Vzerbaijan Veterinary Institute (AzNIVI), Baku 


Four senes of semihquid formol aluniinurn hydroxide vaccines %vere 
prepared from local strains of coypu PasUurella, m accordance with the 
mstructions given by the AzNIVI for the production and control of anti- 
pasteurellosis vaccine for large cattle and buffaloes These instructions were 
approved by the Central Board of Vetennary Sciences, Ministry of Agricul- 
ture, USSR, on December 24, 1968 

Each of the vacemes contained 10% aluminum Ixydroxide and 0 26% 
formalin, but they differed m their content of PasUurella strains Each senes 
xvas tested for sterility, nontoxicity, and acuvily level All the vaccines 
were found to be equally active and provided stable immunity to the inocula- 
ted animals by the 12tli day after vaccination Experiments were earned 
out on coypus to ascertain the dosage and number of inoculations, effectiveness 
of the method of administration, period of onset of immunity, and its intensity 
It was established that, after two mtramuscular inoculations of semihquid 
formol-alununum hydroxide ( 1 and 2 ml) at an interval of 1 2 days, immiuiity 
set m on the 12th day after vaccination Moreover, after controlled infection, 
the vaccinated animals withstood 10 fatal doses of virulent PasUurella strains 

On the second day, the site of the mjcction in the vaccinated coypus 
revealed slight edema and the body temperature rose by 0 2 to 0 S'*, there 
was depression and lack of appetite m some animals These symptoms dis- 
appeared wilhm two or three days after the inoculation The nontoxicity 
of the vaccine was confirmed and subsequently it was put to extensive use 

On a farm with imfavorablc conditions for rearing coypus, 1,492 animals 
were vacanated against pastcurcllosis Fourteen days after the second 
vacemaUon, some of the immunized animals (20) were subjected to controlled 
mfection and the controls (five ammab) were infected with virulent strams 
of coypu pasteurellosis The control animals died 24-48 lirs after the infec- 
Uon, while none of the immunized coypus died during the 1 5 days of observa- 
tion The vaccination liad no effect on the growth of the coypus oi their pelt 
quality 

The duration and mtensity of postvaccination immunity was studied in 
an experimental test Some 2 d 4 days after vaccination, all of the experi- 
mental coypus withstood infection by epizootic pasteurellosis strains, ivJiiIc 
Uic controls perished 
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Based on these results, it can be concluded that held injections with 
semiliquid formol-aluminum hydroxide vaccine against pasteurellosis provide 
coypus with immunity for over eight months (period of observation) and can 
be used for specific prophylaxis against pasteurellosb in coypus susceptible 
to this disease. 



COMPARATIVE STUDY OF THE PHYSICAL AND 
CHEMICAL PROPERTIES OF VACCINE STRAINS 
OF CANINE DISTEMPER VIRUS 


A V Sthvanov, jY P J^ikolaem, L A AfePmAova, 

E M Prokkorova and JV* M Vorob’eva 

All Union State Scienuiic Control Institute of Veterinary 
Preparations, Kloscow 


The canine distemper virus (VCliP) of the KF-668 strain was grown 
m a culture of chicken embryo cells and tliat of the EPM stram was grown 
m a culture of Japanese quad cells The number of inoculations was 1 to 2 
TTsDjo per cell The virus was tagged with N^-undme at 5/i canes/ml 

The tagged VChP was concentrated to one*tliousandth of its volume 
differential centnfugmg and centnfu^g m a saccharose density gradient 
On equilibrium centnfugmg of the two strains of VChP, the radioactivity 
was distributed m the density ranges I 15 g/ml for the KF-668 stram and 
1 19 g/ml for the EPM stram Radioactive peaks were closely correlated 
with the distribution of infection intensity and optical density (260 mm) 
The sedimentation constant of VChP was 80 S 

After treatment with tlie non ionic detergent NP-40 m a 0 5% end 
concentration, viral structures were delected which had a floating density 
of 1 25 g/ml for the KF-668 strain and 1 30 g/ml for the strain EPM represent- 
ing nucleoidcs 

Punfied and concentrated. VChP was studied m a polyacrylamide gel 
(PAAG) Proleinclcctrophorcsis wasdoncin a5% PAAG wthO 1% sodiimi 
dodecyl sulfate 

To determine the molecular weight, simultaneous electrophoresis was 
carried out on test sarni»les and on ta^cd proteins of knoivn molecular 
iscight The tagged proteins used were phosphorylasc A (mol wt 95,000), 
scrum albumin (68,000), ovalbumin (45,000), ribonuclcase (14,000) and 
lysozyme (12,000) 

The results of cxpennitnls earned out in P/\jVG showed some discre- 
pancies in the molecular weights of the virus-spccific proteins found m the 
strains under study 



LABORATORY CULTURES OF ^UJESZKY’S DISEASE 
VIRUS USED TO PREPARE INACTIVE VACCINES 


VA Strgtcv, VI ^Urev, A A Kcbmytstv and V A Muchanm 
All Union Instimtc of VeKnnaty Vnology Mcrobiology, 
Ministry of Agnculture USSR, Polrov 


In tin, work the Aujcrky's di^se virus (VBA) “f 

to a culture ofchirJc embryo cells (20 to 30 passages) was spleen lungs, 

of cel. cultures on diflerent pig tusu. J'tTgtr’in cell 

bram, leukocytes, and cluck embryo cell millionM) ^ 

suspensionsTde revolvmg bottles A ceU 

a Sk (glucose agar) mednun “‘^“^Tkcut'e^fl 42 to 

inoculated With the Virus (10 to 10 TT 5“^.' inactivated 

48 hr The resultant virus suspension was 37% 

vaccine InacUvation %vas done by copper ^ ^ ® vaccine, the virus 

SIX days) To improve the 

was concentrated to one-half (by concentration of 0 5 mg/ 

residue) At the end of macuvation, sapo ^.-cuvated preparauons was 
ml was added to the vaccine The immunity ^ ^ 

determined m rabbits by two mtramuscular i J cjucken embryo and 

A good accumulation of VBA w^uced m 

kidney cell suspensions (10’ brain cells 10* ^ TTsDse/ 

cells, the virus titer was 10* ** TTsD^qI a” passed in a series 

ml Tlie virus reproduced in these c turcs a . igs On the addi- 

The virus did not proliferate m the to permissible or %vcaldy 

tion of chicken embryo cells (1 0 to Vf^rvte cells), tlic titer of the 

sensmve culture, ugndieanUy (by 1 to 21 

virus in a suspension ol mixea cuiiuiw 

21 g TTsD„/ml) . r ™ the virus grown m chicken embuo. 

The inactivated vaccines made on-Bfi®/ of the vaccinated rabbits 

kidney, and lung cell suspensions protcctc (50 to 200 TTsDto/ml) 

against controlled infection with an cpuoo ggii cultures (splcen + 

Thc vacemes obtained from the virus grorvn in i„d.en embu-o 

cluckeu embryo, leukoeyles + chicken ““bU”, 

cclU) offered a lughcr immunity , the VBA reproduces in 

The results of these expeninents showed ^ method 

many cell cultures The inactivated '^**'*^^ In mccctl cultures, 

cxlubitcd good immunogenic proper^ " ^ccinc ouaUty improved 

tiic virus titer rose significantly and tlic 



IMMUNOLOGICAL PROPERTIES OF INACTIVATED 
VACCINES AGAINST AUJESZKY’S DISEASE IN 
FUR-BEARING ANIMALS 


V A Serge^Vj V I ^htstereo, A A Kolornytsev, 

E Khnpunov and V A Mtshchanin 

All Union Institute of Vetennary Virology and Microbiology, Ministry of 
Agnculturc USSR PoVrov 


The Aujeszky’s disease vims (VBA) of strain “P” was grown m a suspen- 
sion ofchicXcn embryo cells (0 25to4miIIion celIs/ml)maGI*A(gIucose agar) 
medium \vith 5% cattle serum inside revolving vessels for 42 to 48 hr The 
resultant viral suspension was inactivated with copper sulfate (5 niM^ 37% 
6 days) The inactivated suspension was mcd to make different samples of 
vaccine aluminum hydroxide (GOA)*saponin, emulsified, and dry For 
the first two vancues, the adjuvants GOA and saponm or mineral oil with 
lanolm were added For the dry vaceme* tlie solvent contaimng the GOA 
and sapomn adjuvants was prepared individually 

The VB\ accumulated in die titers 10’ • to 10’ ’ TTsOj^/ml in a suspen- 
sion contaimng 2-t million cells per ml On reducing the cell density m 
the suspension to 0 25-0 5 million/mi, the virus accumulation decreased 
(10* • TTsDso/ml) Tlie inactivated GOA-sapotun vacancs prepared from 
tlicse viral suspensions showed varying inununogemc levels in tests on rabbits 
The greater the concentration of cells in the suspension used for growing the 
virus, the lughcr was the tmmunogeme property of the vaccine At a cell 
density of 3 to 1 miUion/ml, the vaccine protected 83-85% of ilic ammals 
and at 2-2 5 million ccUs/ml, 70-78% were protected, a density of 0 5 milhon 
ccUs/ml offered no immunogenic property 

A v'accinc dose of 2-5 ml administered twice to rabbits did not result in 
my difference in the intensity of immunity in the immunized ammals 

Tests with GOA-saponin vaccine on adult minks shoned 70--95% pro- 
tection after a single moculntion ard 90-100% protection after two inocula- 
tions. The vaccinated minks rcmuncil resistant to Vujeszky’s disease for two 
months \ftcr I 5 months, the immumty weakened (23% protection) A 
single booster dose during this penod provided siiblc immunity in the 
viccinaicd minks for periods of up to three months 

Two inoculations of emulsified or dry vaccines afforded minks 100% 
protection Howeser, it should be pointed out tliai the dry vaceme rapidly 
lost Its immunogenic properties 

Field tests on die Odessa fur farm, using GOA saponm vaccine produced 
by the Suvropol’sk Biological Factors, csubUihcd that die immunity of die 
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animals \vcaKened after tliree months. With an outbreak of Aujeszkys 
disease on the farm, death occurred in 1.8% of tlie vaccinated minks, while 
7.5% of those in the control group died. 

Thus, the results of these investigations showed that the inactivated 
vaccine against Aujeszky’s disease can be successfully used for the vaccina 
tion of fur*bearing animals. 



PROBLEMS FACING VETERINARY SPECIALISTS ON 
KAZAKHSTAN FUR FARMS 


VI Stbvrtsev 

Kazakh Fur Cooperative Alma Ata 


The Board of the Kazalwh Fur Cooperative was organized in 1968, by 
the consumer unions in the Republic The Kazakhstan consumer coopera- 
tives now consist of nine fur farms, including three regional consumer unions 
At present the Kazakhstan farms have 5,600 silver black foxes o,370 blue 
foxes and 1 1,440 minks in the mam herds Coypus are reared on the Chuisk 
firm in Dzhambulsk 

\long with technical equipment and mcreased refrigeration capacity, 
more specialists arc being provided for the farms As a result, the quality of 
veterinary prophylactic and therapeutic services has visibly improved on 
these farms However there has not yet been any significant decrease m tlic 
wastage of animals due to difierent diseases The veterinary sanitary prac- 
tices on (he farms arc still not up to the mark The majority of specialists 
do not show adequate mitiative m taking timely and constructive decisions 
The Kazakli Fur Cooperative arranges conferences wtJi zoological and 
\ctcnnary specialists at least once a year, and the teclmical staff engaged in 
fur fanning lake part m these Dismfcctmg equipment is necessary for proper 
dumrcction of fur farms but it is not possible to acquire this equipment from 
the /«x>\ogical and \ clcnaary suppliers Tlicrc arc great difiicultics in freez 
mg ami grading pig products Therefore, there is an urgent need for an 
cficctivc vaccine against Aujeszkys disease 

The pioneer work of scicntuts from the All Umon Research Institute of 
Game Management and Fur Farming and tlic /Ml Union Research Institute 
of Fur larmmg m developing a method for simultaneous vaccination of 
minks against disicinpcr and botulism, should be commended 

Our fur farms arc usually located close to regional centers and at the 
first instance of die death of an animal, Uic pathological material u sent to 
the regional vcicrmary lalioratory Tlicsc laboratoncs arc often not m a 
position to make accurate diagnosis of the disease and thus the ]x:nod of 
investigation is prolonged The vetennary laboratory of the Republic 
sjxrciahzcs m diseases of fur bearing animals, but the method for mvcstigal- 
ing the i>atlit>logical matcnolofcanmcdistcinpcr lias nol>ct been thorougldy 
worked out lur farms need qualified assistance to ensure proph) lactic and 
thcrnpcuuc measures against diseases such as sclfbuitig, tuberculosis, 
plasmoc>tosii, urolithiasis, and hepatic dy-stroph) It is not always possible 
to carry out thu work in tunc on all the fur faniu 



RESULTS OF FIELD TESTS ON ™L ^THOD OT SPE^ 
DIAGNOSIS OF AI EUTIAN DISEASE I 

F5 Slugin, MI CfubotareVjZ^ Orlova, KP Bohr^sliev, 

RG K/ 

A A Dragunov, 0 I Smirnova, / E 

MI zy«r^ .„d 

All Unioa State Scicnufic Control Instituw of ^ Soaalut Republic 

Mm».ry of Agr.culturo Ro^is.an Sov o. vo 

PMshkinsk Sule Fur Farm 


fRlCOF) ts 

The specific reaction of „tnn disease m minks In 

bem^ developed and tested for diagnosm^ produced antigen sv is used 
our previous experiments, when an m cvnerinicnts of foreign scicn 

m RICOF (Slugin and Cl^ebotarev), as ^ nonspecific 

lists, this reaction showed significant a v results of fidtl tests 

lodmc agglutination test (IAT) ^rv 1977 on four state fm firtf* 

on Rinol corned ou< m January =od Inrd and ... 

which differed in tlic incidence of Aleu prcvaibng norms, 

geograpluc location In accordance vn disease (less than J" " * 

farms were regarded as resistant to / e others vscrc regarde a 

minks reacted positively to the IAT) w i scuon had been |>ositisc 

susceptible (on one farm the IAT m t le p nimks) 

m 14 2% of the minks and on w. re simultaneously earned out 

Investigations using RIEOF and IAT RH Oi u 

on 21,007 minks of different colors \ of the minks icstcti ululc the 

me 1.1 8 8 and 1 1 8% (positive IAT m 1 4 J of ‘1^ ^ 7, 0^ ( d--; 

corresponding values on the suscepti c . Qp tijc immune as uc 

20'.ior.hc.n.nl.sreac.cdpos.<.vcly.o.l.cIAl) r,l 01 'aned 

.l.cr.uccp..l.lc far.a>, .he >'^'>’'‘'’'', 7^ 

S.gn.ricanlly .n d.lTcrct bngida am " umuaa ) ^ 

d.\is.oas \v.th 1 lugli .acdcncc (up m a j,v-».oi.i uuh •‘’u 
r VT 0 , and 4 3%) uerc .dcn..ncd ".‘tm .he lar,,.. .m— 
tion were supplemented with anima ^ idcl) 

Mcutian disease . ^.,i-nre of irfcci“'U \anc« 

On the immune farms, also, the »nc otlic 

In some brigades It w w cotiiparamcl) ^ jlic s-ananou* 

(0 2j 't,) In different disuioiis of thcM K ' ca^s 

more Mgmficaiu, from ml to 17 a®o * bni,adcs ami ’ j 

finned by the RIEOI ofihc minkimsioccpt bU ami 
false negative results fmin I \ r were jug > 
duiuoni, a reverse pallcni wa» iu>»c«« 
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A study of the results of lAT carried out in the preceding years or months 
reveals a distinct pattern. RIEOF is often positive in brigades (divisions) 
in wlxich there is a Wgh percentage of minks positive to lAT. 

These investigations point out that RIEOF is superior to lAT in sensi- 
tirity. It is positive predominantly among minks in divisions and brigades 
Nvliich are susceptible to Aleutian disease on the basis of clmical and epizoo- 
tological data and lAT results spanning several montJis or years. 

The RIEOF may be used successfully for large-scale specific diagnosis 
directly on tlie farms. 



LIVER PROTEINS IN NORMAL AND DIPHYLLOBOTHRIASIS 
AFFECTED FARM BRED BLUE FOXES 


L P Smvmov 

Institute of Biology Karolian Diinsion of the AcaJemy of Sciences of Uio 
USSR Petrozavodsk 


It IS known that during diphyllobotlmasis, blue oxes su e 
disturbances such as anenua along with Bij avitaminosis 
hyperalphaglobulinemia These result from mfections m thereby 

leading to Lpairment of the commercial quabty of the pelt and thereby 

inflicting heavy economic losses (Berestov, 1971) Kv broad 

The purpZ of U.= present work nt to study the effect of — 

tapeworm on the quahtauve and quanutattve cotnpostuon of tlte eytoplns. 
protetnsm the liver of blue foxes , „„l November 197C, 

Matenal for the study was collected ^ 7^1' of U.= 

dunng the slaughtenng of blue foxes at the exp Tr^.tjtutc of Biology* 
Labomory of the PhyLlogy of Fur bearing the 

Karelian Division, Academy of Sciences of ic ’ 

Kondopozlisk pedigree farm m a Potter- 

Tns-chlonde buffer (pH 7 2,02 MKCl) vir/S-off) fromalfccicd 
Blcveism homogenizer and then added to a piece o ^ ^ j 

foxes m a raUo of 1 1 Tlus was centnfuged 150,000 g (1 li^) 

to precipitate large cellular contents and The supcniatant 

preapitate microsomic particles and clanfy t ic so ^ ^ j^q,icous and saline 

liquid contaimng the cytoplasmic proteins ( isso v« chromalognph) 

solutions of low lomc strength) was analyz | , j mavis 

(riodm, 1961) and disk electrophoresis m polyacry ® 

Tile hvers of animals free from the infection scr\ j. „jfgcicd as ^ 

A mixture of water soluble proteins ^ 'V'lOOfeclclu-oinaiograpby) 

unaffected blue foxes >yas fractionated on Sc ^ j ibovc, CO 000 t» 

into five groups wiUi molecular weights o o, albumin- 

^>0,000, 60,000 to 70,000, 30,000 to -W.OOO and abo ' wci^bt of 

globulin coclfiacnt (ratio of Uic total protein* uciaht of oN'cr 150,000) 

70,000 or less to the sum of proteins *%»tl» a nio cc mjalfccied ones, 

^ tlic mfccicd animals %vas 1 2 umes jq 000} m the infccicxl 

the protein content of the albumin fraction ( » „ >iKe'» 

■minials was 10 S®; more thin ui the control group 

the other fracUons, also , j. v*cfc iJmuhrd fn < » 

B) menu of disk-clccirophoresi*, 21 kroupofjf**”’'*^^ 

‘l‘ehvcrofaffcctcdbhiefuxcsand 22 fromUutof.hccoi..n 
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Broadening by an average of five units was noticed in the band of hemoglobin 
in infected animals compared with the controls, and that of albumin by six 
xmits. 

Thus, these results confirm that during diphyllobotliriasis in blue foxes, 
normal hepatic function is distxirbed. 



ETIOLOGY OF SELF-BITING IN SABLES 


FS' Slugm and VV Paramch 
Pushkinsk State Fur Farm 


Self bitmg IS a chronic disease seen as 
the sick ammaU bite certain sections f self biting has 

111 sables and inflicts heavy economic losses 1 he si 
not been understood tboroughly so far Jrt.rmmc its eUology 

In order to obtain new material winch could “P ‘ entaUy 

and pathogenesis, and evolve control memures, ef clinical 

mduce self biting in sables We studied the peri possibility 

symptoms, duration of the disease, remission an P 
of transmittmg the disease from sick to any other micro- 

Self bitmg was induced without ® J in tivos but 

biological agent by placing the weaned total analogues 

smgly Investigations \vere carried out on tne p y successfully induced m 
As a result of the e'cpenments, the two or tliree m a 

134 out of 161 kits (83 2%) held smgly ,lan damage some- 

cage (up to August 1), only H animals (2 6^^ 

what akin to self biung .i, „ i n davs after \veanmg honi 

The symptoms of self bitmg were seen self bitmg lasted, 

the mother, mainly witlun the first two mont ® _ _jjseivation), but more 

Without mtemiption, for over 40 montlis (pen ^ j-pm- m 

often there were remissions, wluch m some months and relapses up to 

the above period Remissions continued oi 

10 5 montlis seven sick to seven 

Attempts were made to transmit sell mui S cxcliangmg tlic 

healthy sables by allowing tliem to remain ^^gs to licaldiy 

objects used, by givmg the food and and also by allowing 

ones for a prolonged period (nght np t® uiducc tlic disease 

direct contact with tlie sick animals Tlicsc i mvenilc) "ath patho 

Inoculatmg 33 healthy animals (fully ma disease even m 

logical matenal drawn from sick sables i no 

a single case m 2-12 montlis (penod of observa j mctliod and 

The skin damage m kiUcd sick sables 'v as s 5 ^ 2 %), 

classified into five types In the majority o si \%as seen as s n 

charactensuc of tlie first and second t>pcs ° ^ nnd localizations 
perforations or mtense black spots of diflcrent siz ^ ,u:rv ous 

Thuj, one of the mam causcJ for thn „unc<lia>r>> »raiui. 

duiurbancc caused by tlicir livmg smgly m cages 
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from their mothers. Oiirc:q>criinents did not confirm that the disease was 
infectious. 

In sables sufTcring from self-biting, macroscopic changes were noticed on 
the skin. These tvcrc of definite value for postmortem diagnosis. 



ROLE OF ESCHERICHIA COLI IN THE MORT^l^ OF 
NEWBORN KITTENS OF FUR-BEARING ANIMALS 


JiD SupaneiJ .0 

Management and Fur Farming (VNIIOZ), Kiro 


The death ornewboraht.teascf fj. 

da>s of their biitli is common on a |■,„^llJlrU^s,urcgaIdcd 

pre registration" death of kits, to the of newborn 

as a normal phenomenon It is no reasons for the death of 

kits going up to 25 30% or -re In stn^^g .t “Xi. and purclf 
kits, attention so far has been mainly of hnown or suspected 

farm aspects and very htllc ^object (Omel’chenko, 1955 md 

pathogens The literature availab e mfecuon is a factor in the 

Slugin, 1969) points out that, on some farms, eoh iweeuon 

lugh mortality of kittens dunng the ^ mveugauons were earned out 
From 1971 through baemnolog^ nmugauo^^ 

on 950 carcasses of kits wluch had ' several fur farms — Vj alba 

suUbom kits, and aborted touscs co Isolmsk farm of the Kiros 

VNIIOZ, Man Regional f ’c„o,rrcl Fur I ami Carcasses 

Regional Consumer Umon, and the Bo ^id 156 minks were studied 

of 217 kiu, of sdver blaa foxes, 57 ■''“ Ifm.ph node. 

Seeds from the brain, blood of the ^ ,vr and meat pcplonc 
and intesunal contents wem grown on ,\s a rule 

broth, on Undo agar, and pa^y on carcasses and, in some cases 

Lsckmha e»h cultures f c,„Jtomrmr, and Suphjl«^‘^‘ "«■= 
PnUus and iioiipatliogcmc Mtcrocxau, S P ^ 

also isolatesl From the eareanes kitten, of siher bhek 

uolated Of dice, 100 .tram, were obtain^ from u 
foxes 70+ from blue foxes, md 29 from m dilferenl fanm 

The inoeuLibihty of tins b+xtenmn wa^i^c jui^ ^ 

Finn, on ihc V>atU fur f™' +0-02“, m blue fuse., 

1970, It was la-a 0 “„ m the ..her bb^ „sn„J, .1 „a. la-bo’, 

and 7-la“, in mink. On -be NUn fa"., m d^__ „„ 5 ,,, 

in blue foxes and lo“o m uimk. On — « 

of the carcasses mscstixateil and ,_i uv 27 9”. '>f ‘‘“t slraiea i f 

Hanoliue pro,.emc. wem '^6. 

I <eh iTic lugbest level of he.1 > sumJianeosJ) fioos O-c 

from the organs, bloosl of die li''*'* „,ocd fcm-cnulsoo <2^ 

ingans an 1 inteslinc Vn-ut a sinance of die . ram. 
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saccharose The toxicity of ZT colt was studied on white mice through mtra 
peritoneal administration, of centrifugates of daily broth cultuies at 0 2-0 5 
ml Ninety tiv'o percent of the isolated cultures iv^cre found to be toxic /Ml 
of the mice died 18-24 hr after iidection, \vitli symptoms of damage to the 
nervous system About 90 7% of the strains vverc found to be pathogemc 
to wJute mice on intrapentoneal injection of 500 million micro orgamsms 
of the wash from the daily agar culture 

The toxic hemolytic strains exhibit necrotic properties on intradermal 
injection of centrifugates of daily broth cultures to rabbits In the first few 
days after injecting 0 2 ml of culture centnft^ate, widespicad edema and skin 
hyperemia were noticed, by the end of the first day, at the site of injection, 
necrosis iiad started and the zone of necrosis gradually enlarged, measunng 
18-22 mm m diameter by the fifth day 

The E coll cultures isolated by us were found to be most sensitive to 
neomycin, Chloromycetin, and monomycin, wlulc half of the cultures were 
sensitive to streptomycin AU the strains were insensitive to pemcillm and 
chlorotetrac> clmc 

Those mvcstigitions confirm Uiat E coh is one of the etiological factors m 
the death of newborn kittens of fur bearing ammab 



INNOCUITY AND IMMUNOGENICITY OF THE “AUF” 
STRAIN OF ANTILISTEROSrS VACCINE IN MINKS 


J'f D Supaneako and EA Poliakov 
B M ZhitLov All Unton Saenlific R£5earch Institute of Game 
Management and Fur Fantung (VNIIOZ), Kirov 


Listerosis occttrs frequeatlyinfur-bcarmg:aninials, and hence the deveiop- 
ment of a specific prophylaxis against this d^ease is an important problem 
facing breeders TJie object of the present invcstigauon is to test the innocuity 
and determme the immunological effectiveness for minks of antiiisterosis 
vaccines based on the “AUF” strain, as suggested by Prof A V Sehvanov 
for farm animals 

To determine the umocuity of the vaccine, 60 animals were used These 
were divided into six groups of 10 ammals each Tlie first group was given 
0 5 billion micro organisms, the second group one billion, the third group 
two billion, the fourth group four billion, tlie fiilh group eight bilhon, and 
the sixth group 16 billion micro organisms of “AUF” strain vaccine The 
vaccine was administered mtramusciUarly on the inner femoral surface 
the ammals remained active for 14 days (period of observation) and did not 
cxlubit any abnormaliues 

In order to test tiie immunological effectiveness of die vaceme on fur 
farms susceptible to hsterosis, 300 female zmnks from the main herd i>erc 
inoculated before the estrous cycle The vaccine was administered in a dose 
of two bilhon micro organisms intramuscularly The antiiisterosis measures 
worked out by us ^vere implemented on the fur farm, and tlus resulted m a 
great reduction in the number of females remaining sterile and in tlic level 
of wastage of gestatmg females and newborn kittens As a result the yield of 
kits mcreased The effectiveness of the vaccmation tvas judged from die 
productive indices, which were a result of aniihstcrosu measures All of the 
indices were significantly higher m the experimental group the yield of 
kittens per female m dus group was 4 6 against 42 for the farm as awholc 
Belbfc carrying out tliesc measures, die yield of kittens had been 3 0-3 G and 
the females rcmaimng stcnlc liad been almost four times greater at 27-32 1% 
against 8 4% after eradication of laicnwis 

Immunological eflicicncy was also studied by controlled infccuon of die 
uiiniumzcd minks fn (he experiments three groups of minks, widi fivT m 
each group, were used One group was gi\xn vacanc at 2 5 billion micro- 
organisms and another at five billion micfo-oi^amsms wlulc die llurd group 
scr\*cd as die control Before vacanauon, Uircc minks from each group were 
irradiated idi X-rays at a dosage of ISOrontgcns. 1 ificen da)x ader vuecuu- 
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tion, a fatal dose of Listeria was given subcutaneously to the minks of all tlirce 
groups. From those in the control group that had been irradiated, one died 
on the fourth day and one on the fifth day. The vaccinated animals of the 
first and second groups and three minks from the third group, including one 
that had been irradiated remained active for 30 days (period of observation) 
without show-ing any abnormalities. 

By bacteriological seeding, pxurc cultures of LUuria wcic isolated from tlie 
internal organs and brain of the dead minks. Listeria sveie not isolated from 
the carcasses of killed animals of the first and second groups. 

From tlrese experiments it can be concluded that the “AUF” strain of 
vaccine is nontoxic to minks, possesses immunogenic properties^ and may 
be recommended for specific prophylaxis against listeiosis for tliis species. 



PATHOMORPHOLOGICAL CHANGIS IN COYPUS 
DURING P/\STEURELI,OSIS 


T jV Suparnnko and PPJP Sttpansnhj 
BM ZhittovAU UnioaSacnuficRcsrareh InstJtuteofGamc 

Management and Fur Fannmg {VNIIOZ), Kirov 


Pastcurcllosis m coypus is a IitUe-known disease On one of the fur farms 
under observation, the disease broke out m an acute form as croupous- 
punUent pneumonia and became widespread As a result 1 ,480 aiumals died 
on tixat farm 

An autopsy of tlie dead animals showed accumulations of sero-fibnnous or 
purulent'fibnnous exudate and hbrm hlms on the costal and thoracic pleurae 
in the thoracic cavity The pericardium fused wth the myocardium The 
heart was dark red m color, its muscles became flabby, and pitted, banded 
hemorrhages ^vcre seen on the myocardium and endocardium The lungs 
were edematic with portions showing diflerent degree of hepatization Large 
diffused hemorrhages were seen on the surface, and m the cross section of 
bronchi there were innumerable tmy necrotic foci, and a yellow body con-* 
taimng purulent matter A red foamy hquid was found m the trachea, its 
mucous membrane became hyperemic, banded hemorrhages ivere seen m 
the mucosa of the larynx Bronchial lymphatic nodes became enlarged and 
succulent m the cross section The liver was filled wiUi blood, enlarged and 
sUghtly lacerated, and on the surface there were innumerable hemorrhages 
and tiny necrotic foci In most cases the gallbladder was empty The spleen 
was greatly enlarged, dark cherry-red in color and covered with innumerable 
hemorrhages, its transverse section was almost circular Tiie kidneys were 
spotted ivith hemorrhages of different forms and necrouc foci, in the thin 
section, the structure of the kidney was smooth The adrenal glands were 
yellowish red, greatly enlarged, and distended length wise The mucous 
gullet was hyperemic, the stomach was empty, its pylonc portion hadhemor- 
riiagcs, and erosions were often seen in the mucous portion. Hemorrhages 
could be seen in the small intestine and there was slight hyperemia m Uie 
large intestine Tiie gallbladder was vacant and its vessels mjccted 

Histological investigations established structural cliangcs in tlie organs 
and tissues, these changes being dependent on the duration of the disease 
The pulmonary alveoles were filled with a s«at>us exudate containing a large 
amount of ncutrophiUo leukocytes, m other cases the alveoles and tmy 
bronclu were filled with granular and acicular precipitated fibnn, m the 
loops of which were seen desquamated epithelium and neutrophilic c o- 
cytes In the heart wall there were mfiltrauons of cpicardmni and inter* 
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mctiur) connective tissue of lymphoid nml tpiihclial ccUs and sins ncutro 
p!ub, m Uic mj-ocardium Uicrc were wax like necroses, muscular fibers 
unrvcnly tluckcncd, twined, and some dismtcgntcd into fmgmcnts H)perc 
inia, stasis, discomplcxia of hepatic };uUics, and hepatic cells m a state of 
granular d>atroph> were seen in the liter H>'pcrcmja, stasis, inflammation 
and desquamation ofcndothclium of the vessels, and granular lipid d)*stropliy 
of the cpvilicluun of lulmlcs were seen in the kidney's In live spleen there 
wxrc hemosiderosis, h>pcrctma, aiul stnsu, while the reactive centenof 
some follicles were smrxithcncd Desquamation of die cpilhcluun and 
nccrouc secUons lu die mucous membrane were found in die stomach 
Dcfinnalion ofdic cr^pt and vtUi, desquamation of the epithelium of the 
valli, and infilirtliort of the mucous cclhdir elements were seen in the mucous 
membrane of the small micsunc In die adrenal glands there were blood 
circuliiory disorders cnltrgemcnl of the zona fisciculata, and iliiturbinccs 
to the radial placement of the p^Tamid of the zona fasciculala The stroma 
m the th>'roid gland was thickened ind pmfuiclj flitrated by cellular 
tie nents. 



VIRULENT PROPERTIES OF THE SNAUDER HILL 
STRAIN OF CANINE DISTEMPER VIRUS 


A A SultmVj A V Selaanov and 0 A MeUlkvi 

All Union State Saentific Control ImUtutc of Vetcnnary Preparations Moscow 


InvesUgations were earned out on tlie virulent camne distemper virus 
(Snauder Hdl strain), kindly supplied by Director Makovyak of the Institute 
of Foot and Mouth Diseases and liis deputy Zlulber (France) IHus strain 
IS widely used in many countnes of the world (USA, Canada, Denmark, 
France, and others) for the control of immunity in camne distemper vaccinM 
The object was to study tlic virulent properties of the Snauder Hill strain 
in minks, Vorzofretkas’, and blue foites In France, thu thain is mri on 
dogs as an intracerebral moculauon {Sliapvi^ Ter, * montlis 

these experiments standard minks and some paste , ^ * 

tkhorzofretkas aged 4 5-6 months, and blue foxes aged 

The starttng material was a homogenate of sp cen l ,_tramuscularly 
distemper (obtained from 

at 1 ml to four tkliorzofretkas and mne imnks the n 
tkliorzofretkas lasted 9-11 days Dunng t f’"' . jj ^dids and 

appeute, feed avetsion, conjuncttvitis, and 

extremiues, in some animals, the gastro-intcsti tkliorzofret- 

The incubauon period in minks was sjni- 

kas feed aversion, depression, rlumtis, an resulting m nervous 

ptoms In some aiumals, a nervous form of the disease, resulting 

breAdown, was seen „ , m and. by die 30Ui day. 

The deaths of the ammaU started after IS da^ and, 

eight minks had died and one more die o r,n:oarc the homogenate 

vered from the dead tkliorzofretkas was , j •ikliorzofrelk.is' 

after tesUng for sterility, the virus titer ““ i.ere used for 

aged sut montlis and minks aged 7- mon lUiorzofretkas was 10* 

each dilution It was found that the v» ssgrul 10* • LD^/g 

LD,,/g of spleen and for m.nk, 7-18 monUisof age 10 

of spleen, respectively .^mitgrularlv and foitf odicn 

^Vfter inoculation of four blue fox« m of ikliorTofrci- 

subcutancously, at I ml (1,000 LD„) o ip .for30da>'». 

has, no climcal symptoms ofilic disease were ^ Snauder IMl 

The results of Uicsc „l 

siraintocontrolthcimmunogcmoty o ic 

under field conditions in tkhorzofreihas 



AEROSOLS FOR PROPHYL.VGTIG DrSINFECTION 
ON FUR FARMS 


Symtkova 

Iiutitute of Fur Farming and Rabbit Breeding Udel naya 


With the development of fur farms, the importance of disinfection as one 
of the control measures for destroying pathogenic micro-organisms in the 
environment has increased sigmficantly No infectious disease can be 
regarded as totally eradicated until its pathogen is completely destroyed in 
the external environment On fur farms, prophylactic disinfection is com- 
pulsory and IS earned out before whelping of tlie animals and before weamng 
of the young 

For prophylactic disinfection, the method of “directed” aerosols, i e , 
treatment of all tiie surfaces with a finely dispersed solution, is of great 
importance This is more effecuve on cage surfaces and greatly i educes the 
consumption of the disinfectant 

Expenments were earned out on the expcnmcntal farm of the NIIPZK 
using a mctliod developed by the /Ml Umon Institute of Veterinary Samta- 
tion Staphylococcus was selected as the test microbe for these experunents 
The aerosol was produced in the aerosol aggregates AG 'UD-2 and ;\DK- 
1000 designed on the experimental farm of the NIIPZK 

It >vas established that a dependable disinfection of fur farm objects was 
pcnsiblc by using the following matenab 

1 7% solution of formabn at 150 ml/m*, 

2 5% solution of h>'drogcn peroxide activated with t% acetic acid at 
150 ml/m*, 

3 h^’pochlontc soluuon conCaimng2% acuve clUonnc at loOml/m*, 

I 0 3% solution of tnchIoroisoc)anunc acid at 200 ml/m* 

The exposure tune m all cases was one hour Tests were earned out in 
the temperature range +5lo +2a*and at relative humidities of 65-90 ‘’q 



PREVALENCE AND PATHOMORPHOLOGY OF 
TUBERCULOSIS IN MINKS 


y y Fedorov and 8 G Domnin 
Leningrad Velenoary Institute 


Tuberculosis has been recorded m (arm bred minks since 1932 (C 
Heidegger) It is encountered more frequenUy in these fur-Iicarmg ammals 
than any other bacterial disease (Villenun. 1962. Hand, 196a, Hamzova 
1967, Gubinski, 1968, Niamatov, 1966 and Kuznetsova, 1968) 

Minks can be infected by all three types of tubercular bactena (L 
1959, RE Hall and F Winkel, 1957, Turkebaeva and Kriv^ova, 97 j. 
Kuznetsova. 1968. Mamatov, 1966, L Cerny. 1963, Akulovi 1969, 
Danilov, 1964, and Adamesteanu ct nl , 1970) 

According to vetennary records, m the Lemngra 
tuberculosis suscepuble site was identified with 2o ’ rmtihle 

there were three sites with 24 affected mmks, and in 1969 one susceptible 
Site had 302 minks suffering from tuberculosis 

Information on the prevalence of tulierculosis m mi * 
period (1969 through 1974) on one state fur firm is given in 1 ilil 

Table 1 Prevalence of tuberculosm .a «aink» 


^fumber of dead 

miiiLs 


1&C9 

1970 

1971 

1972 

1973 

1974 


Pcrceniagp of 
drallu m d'C >”*■ 


03 

103 


The diagnosis ol tuberculosis was confirmcil b) bactcnological 
the \fj-cobaclfnum luberculosts lyp iotwur culture was iso i 

Tlic disease u is mamly found in pastel mm (ficucr- 

Tulicrculous cluingts were found in diflcrcnt orgai or intcv 

alizcd tuberculosis) , m almost all cases, die of iul>crcui<nm 

lines sscrc infected Tulicrcics represented dm mam o l>^l'ph 

In the lungs, spleen, kidncji, U'cr, intestma \>'3 oaieomdiu'X*-*' 

ncnlcs, small productis c nodules vverc found In some 
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tion mtJi petrifaction was noticed. Further, Jiyperplasia of Uie spleen, 
fatty and granular dystrophy, and venous congestion of tlic liver were seen. 

The follo^v'ing conclusions can be drawn on the basis of these investiga- 
tions: 

1. Minks contact tuberculosis mostly through tlie alimentary canal, due 
to the intake of infected food products. 

2. Tuberculosis in minks caused by Myc. tubercul. bovinus is chronio and 
often assumes a generalized character. 

3. The primary tuberculous process proceeds in the manner of an 
incomplete complex. 

4. Tuberculous nodules consist mainly of epithelial and lymphoid cells; 
typical giant cells of the Langhans-Pirogov type have not been encountered. 



EFFECTIVENESS OF BCG VACCINE AS A PROPHYLACTIC 
MEASURE AGAINST TUBERCULOSIS IN MINKS 


B Ta Khatkin 

Siberian InsUtutc orVetennary Research, Omsk 

VI Kozhaev 
Naryiaeisk Fur Coop^ramc 


In order to study the antitubcrcular cflectivencss of BCG saccinc mulct 
field conditionSj we vaccinated more than 10,000 minis betivcen an 
1976 on various fur farms In all cases, the BCG vaccine made by the asli- 
kent Institute of Vaccine and Serum for Inlradermal InocnlaUon ivas used 
Kittens aged 20-30 days (before weaning) tvere vaccinated 
using 0 02 mg of vaccine in the inner femoral surface, follouing the method 

'‘''’Ss'replrrgives the results of investigauons wrried 
1976 at the Naayvaevsl Fur Cooperative m the „alm 

Angrensk farm ,n the Uzbek Soviet „ roopetaltve had 

on these farms was not Uie same The rsazyv before 

remained susceptible to tuberculosis f°f ^ ’35 ,e „r ,iie dead 

vaccination (1973), tuberculosis was „r .uberculoin 

animals In certain periods, the animals i 1972 ic,ai>car 

On the Angrensk fur firm, tuberculosis tras t^no 

Ijcfore administration of the vaccine Early > ,„jr, go m March 

due to tuberculosis rose sharply from (Jj^bcG \ acciiu* 

Durmgthcpcnodofobservauon.iiocomp Mio „ui 

Uon Mere seen The physiological groulh , ,„„ro,cctcd kiltcm 

normal for their age, and did not diflcr from „ ^o-r 30 daysof taccina* 

iVlcrgy mvcstigaUons established a positite leac nionihi 

Uon m 30-70% of Ihc minks, after tuo monllis m o. • a„,,,|ud 

in 50-63%, after eight montlis m isolalrd imlancei. 
ahogclhcr . ' trcmalcrl m 

On the Nazyvacssk Tiu- Coopcratiw, moniiis, 

1974 In ilus group, three died of tubcrci ^ Inthcconirol 

ljul up to ilic end of tlic > car no further dcadis cr numbered 

groups during this same penod, mini, deal v^accinaictl iniid^ 

141 or 30 5“'o of all dcaUis g\uiopMcs of Uic » ‘ S ,t found m 

rcs-calcd tuberculosis infection in of Uiosc “ tittcia of i^o djvuw f*» 

11 l®i of the controls In 1975, on Uu* - of ilaiKhtrnn^ oiJj oi.e 

"•cre vaccinatctl b> liic same method ,],<nc m U.e 

'•acAuuted Linen liad died of tuberculosis " u 
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group luid died, which was 12.4% of those dead. On. selective autopsy of 
100 vaccinated kittens (at tlie time of slaughtering), tuberculous infection 
was not found, while it was found in 12.7% of the controls (65 ammals). In 
1976, tuberculosis was not reported in any of the vaccinated kittens. 

Similar results were also reported on the Angrensk fur farm where, in 
1973, all of the kittens in a brigade (4,450 animals) u ere vaccinated. Among 
the vaccinated kittens, over a period of two years, tubercular infection was 
seen only in one. At tlic same time, in the control groups, in spite of the use 
of chemical prophylaxis and general antituberculosis measures, the infection 
was seen in 2 2% of the dead animals in 1973, and in 7.8% in 1974. 

Thus, intradermal injection of BCC vaccine provides immunity to 
Idllcns for up to two years Immunization by the BCG vaccine is innocuous, 
highly effective, and may be successfully used to control tuberculosis on fur 
farms. 



BOTULISM IN MINKS 


A n hhmtskii and V P Both 

B>clorussiaii Institute ofExpenmenul Veterinary Saenccs (BcINIIEV) 

Botulism IS an extremely dangerous infection for minks PiopIi>lacuc 
vaccination against this disease is compulsory on all fur farms Until rcccn > 
It was thought tlmt minks wci e mainly susceptible to type C botulism toMn 

As a result, vaccine against type G botulism was being produc an u 

buted by the Soviet biological industry 

However, reports have started appeanng ibout 
on fur farms caused by other types of toxins T I Bulatoo a 

(196B)andVN Bonsov (1372) have repoitcd a disease m minis ) 

typos E and A ofC/ tatuhn^m In 1963, on the BjelonissL slate fim farm. 
16,000 minis died, the source of infecnon vras vvliale meat infected by )pe 

'"IflDrtrL same farm, vve noticed an outhreal of 
tnmks caused by several types of toiuns Siclncss an i ca 
started on September 16 On tlmt day, 864 minU d.cd, 
audonsubse,ucntdavs2,363, l,00o,487, 189 and 

bcr23,70aminalsdiedandwithtlusthcdcatlis rea^l [„ 

m minks from four bngadcs wlueli liad recciv ed feed from the mn b J 
the rest of.be Ongadi eases of infeeuon were no. rcpor.ed ‘1^ 

bred minks had been vacaiu.ed agauu. botulism, acconling to .lie reqiureu 

ca. symptoms ueie weak mobility ofUm amma^ »r die 
pclvacbmbs, weakemug of the skeletal musculature, and ciUarsrmen 

Tlic pathoanatomical cimnges were clmraelcrucd by em^m 

of the bver aud light cherry red color and swcllii« “f ‘ "P'" 11, e 

Were bypcrcmic and tlieir profile ^covered with ilrnu: 

mucous of Uic stomadi and intestine were n>pcrc 

, I ... ilrnul Ivill Cff'J 

Toxicological m\csugaiions of feed samp cs am zincph 

dead imnks Lwed the abwince ofm.ra.o. rntritcs, anemc, rmep 

and organopliosphorus compounds « the ami » • »*<« 

In bacteriological investigations earned ou * . ^ elic 

iLrpubhc aiul regional Nttcnnary bacten tlMrcjfiav.fS‘^d-< 

and toxin of botulism types A and b were w irKrtted m Par <arcj.k»f» 

dead minks Botulism toxins of type* C and w ‘ 
of amniaU sent to the VCNKI for expert imwogau 
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Ct bolulinum, ty'pes A and E, were isolated from the first batch of feed 
samples on September 15 Tins batch of feed ^tfas supplied to the four brigades 
in wluch botuhsm occurred The pathogen of anaerobic infection %vas not 
detected in the second batch of feed samples, wluch had been given to the 
minks m the other four bngades 

An outbreak of botuhsm similar to tins occurred in July 1976, on the 
Iskra mink farm About 5,000 ammals died Botulism toxin, types A, B, and 
E, were isolated from feed samples and from tlie carcasses of dead minks 
bactcnologically 


Gnuluston 

1 Fn the outbreaks of botuhsm in minks desenbed above, the pathogens 
of diseases of types A, E, and B played a dominant role 

2 The antitoxin vaccine against botulism type C, produced indigenously, 
docs not provide unmumty in these eases 

3 /\n associated anttbotulism vaccine should be developed 



OUTBREAK OF SIBERIAN ULCERS IN MINKS 


E T Tsvetkova 

Institute of Fur Farming and Rabbit Breeding, Udel naya 


Siberian ulcers is a dangerous mammalian disease In the outbreak of 
tins disease described by us, the source of mfection in minks was the meat of 
infected horses The disease proceeded in a septic form Tlie incubation 
penod varied from 2-3 hr to a day The first symptoms of tJic disease vere 
groamng, oral and nasal discharge of blood containing foam, and blood from 
the anus Sometimes the minks died suddenly 

Pathoanatomical autopsy showed the following cliangcs TJicrc 
slight stiffness, the ammals were well fed, and the hairs around the mouth 
and nose were soiled wttli blood-containing foam Large blood vessels u erc 
filled TOth tar-hke uucoagulated blood The spleen was enlarged more than 
10 fold. Its surface and cross section were blackish violet tn color, ns profile 
was sinoothened, and pulp smeared Lymphatic nodules were c arge , 
blackish red m color, with hemorrhages The visceral organs, rain an 
unnary bladder were filled ^vlth blood 

In blood films stained by the Gicmsa method, large ic nc 
found surrounded by a colorless capsule m a grayish 
stained by the Gram method, large bacilli were seen nvi * 

heavily stained in a dark violet color On staining t ic smeare 
methylene blue, the bacilli acquued a bluish color, ivlu e ic c ps 
on a pale pink coloration . , , nml 

Inoculations of infected tissue (from the heart, ivcr, sp 
mtesune) on meat-peptone brotJi, i,- irndcr i 

media Jerc incubatL m a thermostat at 37 for 18 to 
microscope, at low magnification, colomcs of baci i "ere see „as 

grayislv white snow-flakes svath lock like spirals m l ic 
transparent and a precipitate m the sliape *“^^“^^"^(-01 nictlmm were 
the bottom of the beaker. Bits of Uver m the Kiti-Taro of 

surrounded by soft white cotton pieces Detenmnauon o 
the isolated Siberian ulcer micro-organism to anU lo niono- 

lomycin, crytliromyan, ovytctracychnc, -tibluhcd 

mj'an, neomycin, cliloromycctin, ami oleandomycin p 1 
Its lugh sensitivity to tetracycline 



EXPERIMENTAL INFECTION OF GESTATING FEMALE 
BLUE FOXES BY E COU CULTURE 

E T Tsvetkova and NG Nosova 
Institute of Fur Farming and Rabbit Breeding Udel na>a 


We studied 134 Cecal samples from clioically KcaltUy blue foxes, visceral 
and sex organs from 42 discarded and slaughtered females and 160 carcasses 
from aborted, stillborn and other kittens dead before or after registration By 
bacteriological and biochemical investigations of 336 pathological samples 
of blue foxes, IIB cultures of E rn/t were isolated , 2o of these were pathogemc 
to the laboratory ammals Serologically, five of the 25 cultures of E coh 
were put in the 01 1 1 serotype 

To determine the pathogenic and toxic properues of type 01 1 1 J? colt 
cultures, 1 ml contaimng one billion bacterial cells, 10 white mice were 
infected with 2o0,000 to 300,000 bactcnal cells subcutaneously, six liybnd 
silvcr*black foxes with 10 to 20 biUton bacterial cells intramuscularly, and 
SIX female blue foxes in the first and second stages of gestation with tlircc 
billion bactenal cells each intramuscularly 

Tlic ivlute mice died in lS-36 lir Resorption of tlic embryos occurred 
m the female blue foxes tliac were in the first stage of gestauon (lustological 
examination of the uterus showed placental remnants) Tiic females in tlic 
second tialf of gestation aborted No clinical symptoms of the disease appeared 
m tlic hybnd siUcr-black foxes during the penod of obscrvauoii 

The onginal E colt culture was isolated bactcnologically from tlic dead 
wlutc mice No bactenal infection could be isolated from the visceral and 
sex organs of killed blue foxes and hybnd silvcr*black foxes 

Thus, these mvcsligalions slioucd that tlic isolated cultures of E colt, 
t>pc 0111, uerc palhogcmc and toxic to wlutc mice and pregnant blue 
foxes 

Tlic E colt, t^pc 0111, strain is probably one of the reasons for abortions 
among blue foxes 



STUDY OF COCCIDIAL INFECTION IN MINKS 

E.T. Tsvitkma, MS. Bakina and 
Imtitute ot Fur Fanning md BaliW* ®'“ '”®’ 

This report gives the resiUts of induced 

gathered from minks suffering from spontaiieo 

cocddial infection. ' ,5 carcasses of minks wluch ha 

These investigations weie earned „ith induced 

'died of natural cocddial infection, and 19 dead 

infection. , m wliitc mice and minks ivcrc 

i Cocddial hemolytic cultures Pn .‘“f jmestine) by hactcri^ 

isolated from minks (brain, ^j,<.rial received from wo slat 

logical investigation of the ^^ntcdivithtlieformationofguco ^ 

furfarms. The isolated cultures werofer^^,^,. They were semi^^^^^^ 

maltose, lactose, and saccharose, a . „eoroycin, monomycin, 

io peniciUin, erythromycin, streptomyem. 

oleandomycin phosphate. ^iltures isolated from minks w .. 

It sltoidd be pointed out dtat *= „ie death of <»JKirimcn all> 

Infection and not treated with anubm.im«J=^^^ ,,,„ ,cd a 

infected animals witliin a few lO abturbance in the 

pathoanatomical pattern of *‘f"' either spontaneous or 

patliomorpliological changes in typical Prominent among i 

LntallyLuced iur«‘>'>-";“",":r,^aC dilaU.Iion of the |u=e^-- 
infection of die blood v-csscU »f red pulp, 

plasia of the spleen wiUi ® ,1^,1 User of tlic kidneys, lysnpi 
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catarrhal enteritis \>ritli infiltrations of the base of the mucous by neutrophilic 
leukocytes; in the mesenterial lymph nodes lymphadenitis could be seen with 
an accumulation of desquamated cells of the reticuloendothelial system^ 
and neutropliils were present in the enlarged brain sinuses. 

Thus^ these data point to coccidtal infection as a factor responsible for 
the death of minks. 



POPOL \TION ANALYSIS OF TOXASCARIS LEOM-MA 
IN FARM-BRED BLUE FOXES 


jV B Chebntmua, L V Amkltva and L A Bespalova 

Institute of Biology, Karelian Division of the Academy of Sacnccs of Uic USSR, 
Petrozavodsk 


rite lieliiuutli r*iuiia corapositioii in farin*brcd blue foxes in Karelia 
sliovvs a lugh incidence of infection by Toxascaris leotma (Liiutow, 1902 and 
Leiper, 1907) 

The populauon dynamics of the parasite arc discussed here This material 
was gathered between July and November 1976, on one of the state fur 
farms in Karelia Tlie study covered 108 fnr-beanng ammals (82 kits and 26 
adult females) Tlic animals infected by nematodes were identified by the 
presence of eggs in the feces (FuUeborn method) The data of coprological 
analysis were confirmed by autopsy of the slaughtered ammals 

ft was found that 67% of the kittens and 30% of the adult females wens 
infected by carnivorous Ascandae, the intensity of infection being J-J9 
nematodes per animal 

One characteristic of the para$ite«ho$t relaUonship between T leontna 
and blue foxes is the adaptation of the Ascands to pamsitmg a host s>’steni 
rigidly controlled by man The distribution of parasites m an artificially 
infected host is extremely uneven and follows Uic negative binomial rela- 
tionship S*/Ms» 13 7 (S- 15 the dispei^ton and M the average populauon of 
parasites m one host animal) 

It was found that under condiUom of nearly equal abundance of parasites 
(intensity of infection of adult females 9 3 and of kittens 7 2 helminUis per 
iiost ammal), nematode aggregation diflcrcd sigmficantly in the adults and 
young ammals (K^^'O 14 and K,=0 25 rcspccUvcly) Thus, the possibility 
of inftcuon of blue foxes by T. leontna vanes with age, a probable reason for 
tills being the development of immumty with age 

The absence of Iiypcnnvasions and Uic uneven distnbuUon of parasites 
m kittens (S^/M^l^S) needs to be explained IdcnUcal condiuons of 
rearing, and ammals of the same age group, should result m an cqiul pro- 
bability of infectioiu Evidently, m Uus situation, nonstenie immunity 
comes into pliy in regulating ilic population. 

Tims, age and nonstenie immumty arc the probable populauon regulators 
of T leontna parasitizauon of blue foxes 



LABORATORY INVESTIGATIONS OF IMMUNITY IN 
rUR-BEARING ANIMALS VACCINATED BY 
AEROSOL AGAINST CANINE DISTEMPER 


V P Ckichkanov, A/ A Djmm, T A Kalinina and G A Safonov 
/U1 Union Institute of Vclcrmaiy Virology and Microbiology 
(VNlIWiM), I’okrov 


Large scale vaccmaUons of fur bearing animals by aerosol pi esent certain 
difficulties and call for the development of easily accessible laboratory 
techniques to evaluate tlie effectiveness of vaccinations During tlie present 
investigations] vaccinated ammals were infected by a virulent strain of the 
virus, wluch is not suitable for field use The most suitable methods for 
analysing the immumty state arc based on determimng the ratio of anU- 
bodies to the homologous antigen in tlie blood scrum 

The present report deals wiUi immumty m minks, polecats, and blue 
and silver black foxes vaccinated against camne distemper Immumty was 
evaluated by the presence of anubodics in the blood serum as determined by 
ncutralizauon reacuon (PN), complement fixauon test (RSK), and passive 
hcmaggluiinaUoa reaction (RPOA) A corrclauon was found between tlie 
level of antibodies and the immumty of ammals to controlled infection 

Experiments were earned out with virus-vaccmc cultures of strain 668- 
KI-A dc\ eloped by the VNIIWiM for aerosol appheaUon Two- to tlircc- 
niouth-old aniinab obtained from farms free of infectious diseases were used 
for the immumzation tests Vaccination was carried out in doses of 250 to 
GOO ID49, using the aerosol generator SAG-l-RN The acUviiy lc\cl of the 
vaccine was determined by the immunoperoxidasc method, immunofluores- 
cence reaction, and hemadsorpUon of Uic virus processed for litrauon in a 
culture of cluckcii embryo cells 

No delations from the physiological norm were seen in ammals vaccina- 
ted by 'icrosol The blood scrum of boUi vaccinated and control ammals 
was investigated on the 21 si day 

Tlie Utcr of virus neutralizing anubodics in Uic blood scrum of minks and 
polecats was cstabbslicd in diluUons of I 20 to 1 60 and of sih cr bhek and 
blue foxes, I H) to 1 CO Standard, purified and conccnuaied anUgens and 
serums obtained with camne distemper virus were used for Uic RSK and 
RPGA The complement fixauvc anubodics were detected m liters 1 0 to 
1 i2 for minks and poiccau and 1 16 to 1 6-1 for blue and silver-black 
foxu Tiic results of tlic RPGA corrcsjwndcd to the uters of complement 
ftxauvx antibodies or were 10 Umes higher 

Vacanated and control ammals were infected watli virulent strains of 
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canine distemper virus^ m doses of 100-1,000 IDj^/ml Minks and polecats 
were admimstered the Byclorussk strain while blue and silver black foxes 
Were admimstered the Guayazsk strain Before infection, the minks were 
irradiated by y-rays at a dosage of 140-160 roentgens The test ammals 
were under observation for 30 days In ammals with blood serums which 
had virus neutralizing antibodies less than 1 20 and RSK and RPGA 1 8, 
the chmeal symptoms of camne distemper (rhimtis, conjunctivitis, and 
dermatitis), followed by death, occurred from tlie I4th to the 28th day In 
animals which had antibodies in the titers 1 8 and above in RSK and 
RPGA and in RN 1 20 and above, climcal symptoms and death due to 
distemper did not occur 

Thus, these investigations lead to the conclusion tJiat vaccine by aerosol 
application possesses no reactivity and results in high immumty, wluch can be 
assessed serologically A direct correlation was established between the 
titers of antibodies m the blood serum of vaccinated ammals and their 
Xesistance to camne distemper 



SPECiriC RESPONSE OF MUSTELIDS TO FUNGAL 
PATHOGENS 


P" A/ Sharapov 

Institute of Biology, Siberian Division of the Academy of Sciences of the USSR, 
Novosibmk 


In nature as well as in farm breeding, members of the family Mustelidac 
come into close contact with the fungal pathogens that cause natural 
and localized diseases m lodents The end result of these mterrelationslups 
depends on the response level of the ammals 

The susceptibihty of Mustelidac to infection by the pathogens of der- 
matomycosis {Trichophyton mantagrophytes) and adiaspiromycosis {Emmonsta 
emcem) in the laboratory and m nature has been studied 

Sibenan weasels, \\ easels, and Alpine weasels were totally unreactive to 
the apphcation of gypsum-Iike Tnehophyton, and rapid hair growth was 
noticed Ferrets showed rapid shin erythema Polecats responded by red- 
dening of the skin and sometimes skin edema with itching and exudation, 
moreover, spores of fungi were seen on the scales Signs of inflammation 
disappeared within a week Ermine responded to the infection by leddenmg 
of the skin and m some specimens there was hair loss over large areas far 
from the site of infection The skin nevertheless preserved its elasticity without 
visible signs of inflammation 

Isolation of the fungi from tlic ammals on the 14th and 25th da>'s after 
infection was unsuccessful There was not a single instance of damage to the 
hair 

The results of observations help to classify Mustehdae in animals which 
arc not susceptible to dermatomycosis The reasons for this congcmtal 
immumty are not known Unsaturated fatty ands m the sebaceous gland 
secretions, as shown by tlie experiments, are fungicidal to the pathogen of 
dermatomycosis However, similar investigations of the ivool fet of other 
animals (rodents and insectivorcs) showed sigmficant variability in the 
fungicidal property (presence in susceptible species and absence in immune 
species of ammals) Consequently, the fungicidal property of wool fat alone 
cannot explain the characteristic response of Mustehdae to infection 
Differences m tlie chemical composiUon of tlie kcraUn of hair (if at all it is 
possible) also cannot be a factor responsible for the nonsuscepUbihty of tlicse 
ammals Taking into considerauon the resistance of Mustehdae to otlicr 
mfecUoos (tularemia, salmonellosis, and others), it can only be assumed that 
these speacs of ammals, during the course of evolution, acquired group 
nonspeafic immumty to infecuons of different etiologies 
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Based on the wiJcspicad distnbuUon of the disease (EB) dunng adias- 
piroinycosis, and the intensity of inicction (IZ), Mustelidae fiave been 
classified by tlic autiior as siuceptible to infection Tlius, for sables, the EB 
in some regions goes up to 76% and the TZ to 1,142 parasitic fungi (adias- 
porcs) per infected lung 

Mustelidac liavc an extremely characteristic response to infection by 
E crescens From the seventh to tlic 14tli day after infection by inhalaUon, 
inflammatory centers 300 to 500 pm in diameter formed around tlie fungal 
elements Extensive and dense infiltrates hinder the conversion of die fungal 
comdium into an adult adiaspore While in rodents, wJucli do not sJiow such 
a response, the adult adiaspores grow to a diameter of 500 pm or more, 
their size in Mustclidae rarely reaches 200 to 350 pm 

Tlxe increased reactivity of Mustchdae dunng adiaspiromycosis should 
be regarded as a protecuve mcchamsm limiting the action of the pathogen 
If, lioivever, the adiaspores ivcre to reach tlieir final size in these animals, 
a sigmficant part of tlie lung tissue vvould be m a state of necrosis or necro 
biosis due to the lugh IZ indexes and only some portions would remain func* 
uonal In fact, this is not so Evidently, the disease takes hold when the 
overall state of the organism is weak, although no clear correlation can be 
established beCNveen the 12 and thehealthy condition of the animals 



BIOLOGICAL AND IMMUNOLOGICAL PROPERTIES 
OF ADSORBED PARATYPHOID ANTIGENS 
AFTER PROLONGED STORAGE 


E A Shertshkov 

B M Zhitkov All Umon Sctentific Research Institute of Game 
Management and Fur Farming (VNIIOZ), Kirov 


A mixture of whole paratyphoid antigens adsorbed on aluminum hydro- 
xide by typhimunum,enlenudis,and choleresuis prepared in the laboratory 
by the author was stored for 18 months at a temperature or + 2 to +3°C m 
hermetically sealed flasks 50 and 100 ml in capacity On examination, the 
flasks showed no molds, undissoaated clumps of aluminum hydroxide, or 
color or consistency changes m the preparations 

The immunogeneuc ability of the stored mixture of antigens was tested 
on 75 wlute mice weighing 13-16 g, divided into 12 expenmental and three 
control groups each consisting of five mice The mixture of adsorbed anti- 
gens was administered to the experimental mice intramuscularly in the 
femoral region at 0 2 ml per animal The controls were not immunized 


Tabic 1* Inimanogeaicity of mixturec of adsorbed paratyphoid aoUgcaa 


Group of 

Dose of 

No. of 

No of mice 

Cumulative dau 

%ol 

mortality 

mice 

xmero- 

organisms 

mice 

surviving dead surviving 

Infcctioa by tyf^imunuin culture 

dead 

I 

10 

5 

3 

2 

9 

' 2 

18 

II 

100 

5 

4 

1 

6 

3 

33 

III 

1,000 

5 

2 

3 

2 

6 

75 

IV 

10,000 

5 

0 

lofcciioa 

5 

by choleresuis 

0 

11 

100 

I 

2 

5 

2 

3 

3 

3 

37 

II 

20 

S 

2 

3 

3 

6 

67 

III 

200 

S 

1 

4 

1 

10 

90 

IV 

2,000 

5 

0 

Infecoon 

5 0 

by entenudu culture 

15 

100 


2 

5 

1 

4 

3 

4 

44 

11 

20 

5 

2 

3 

4 

7 


111 

200 

a 

2 

3 

2 

10 

83 

IV 

2,000 

3 

0 

5 

0 

13 

100 
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Fourteen days later, tlic experimental mice were infected intraperitoneally 
%vitli difTcrent paratyphoid cultures given in daily doses. The control group 
of mice were infected (after preliminary titration) with fatal doses mtraperi- 
toiteaily. TIic concentration of micro-organisms was established by tlic 
optical turbidity standard. Calculations using Ried and Alench’s equation 
(from the percentage of lethality) established that the infecting dose causir^ 
50% fatality (LDgo) in immunized mice tv'as 254 micro-oi^axusms for 
typlumurium and 3.66 microbe bodies for cholcresuis and enteritidis. Com- 
plete data on the lethality of experimental mice infected by different doses of 
paratyphoid cultures arc given in Table 1. 

Jv-zwj? iJjA* above it may be concluded that the administration 

of mixtures of paratyphoid antigens to mice showed that typliimurium 
enteritidis and cholcresuis, after 18 months of storage, provided resistance 
to infection. This cnlianced tlie fatal typhimurium dose by 254 times, enteri- 
tidis by 3.66 times, and cholcresuis by 6.3 times. 



ISOLATION OF IMMUNOGLOBULINS IgG AND IgM 
FROM THE BLOOD SERUM OF BLUE FOXES 


KE Iakovleva 
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Much attention has been given to the study of the structures and pro- 
perties of antibodies and also to the isolation of classes and subclasses of 
immunoglobulins More is known about immunoglobulins in man (Grey 
and Kunkel, 1964, Terry and Fahey, 1964, and others) than those m mice, 
rats, dogs and Equidae (Bloch et al , 1968, Bnstany and Tomasi, 1970, 
Allen and Dalton, 1975 , and others) 

Little IS known about immunoglobulins m fur bearing animals, including 
minks and blue foxes Immunoglobuhns m minks were studied only in rela- 
tion to infection by plasmocytosis virua, i c , Aleutian disease (Tabel and 
Jngram, 1972) 

In immunological investigations, it is often necessary to establish not 
only the qualitative composition but also the quantitative ratios of immuno- 
globulins in the blood serum or tissues The radial immunodiffusion method 
suggested by Manchim eC al , 1965 is extensively used for quantitative 
determinations This method needs specific standard antiserums However, 
such antiserums are not being produced by indigenous biological laboratoncs 

Tile object of the present mvesugation was to develop a method to isolate 
immunoglobulins from tlie blood serum of blue foxes, and also to produce 
homologous anUserums 

In this work the method proposed for isolating camne immunoglobuhns 
(Tlumel, 1975) was used After the globuhn fraction of the blood serum, the 
precipitate ivas subjected to dialysis and later to gel filtration on a Sefadex 
G-200 Gel filtration of whole serum was done for purposes of comparison 
Tlie liomogcneity of eluted fractions was tested by horizontal electro- 
phoresis in agar gel and vertical electrophoresis in polyacrylamide gel 
It was established tliat preliminary salting sigmficantly improved the 
Iiomogencity of the resultant fractions IgG for use as an antigen called 
for further purification on a DUAL Sefadex A-50 Tlie IgM thus isolated 
did not contain admixtures of other immunoglobuhns and could be used 
for producing antiserums 

Thus, the method proposed for tlic isolation of immunoglobulins from 
camne blood scrum can be successfully used to produce IgM and IgG from 
tlie serum of blue foxes, but prclumnary salting of the globulin fraction must 
invanably be carried out 
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Much attentioa has beeu given to the study of the structures and pro- 
perties of antibodies and also to the isolation of classes and subclasses of 
immunoglobulins. More is known about immunoglobulins in man (Grey 
and Kunkel, 1964; Terry and Fahey, 1964; and others) than those in mice, 
rats, dogs and Equidae (Bloch et al., 1968; Bristany and Tomasi, 1970; 
Allen and Dalton, 1975; and others). 

Little is known about immunoglobulins in fur-bearing animals, including 
minks and blue foxes. Immunoglobulins in minks were studied only in rela- 
tion to infection by plasmocytosis virus, i.c., Aleutian tBscase (Tabcl and 
Jngram, 1972), 

In immunological investigations, it is often necessary to establish not 
only the qualitative composition but also the quantitative ratios of immuno- 
globulins in the blood serum or tissues. The radial immunodiffusion method 
suggested by Manchini et al., 1965 is extensively used for quantitative 
determinations. Tliis method needs specific standard antiserums. Ho^vever, 
such antiserums are not being produced by indigenous biological laboratories. 

Tiie object of the present investigation was to develop a method to isolate 
immunoglobulins from the blood serum of blue foxes, and also to produce 
homologous antiserums. 

In this work the method proposed for isolating canine immunoglobulins 
(Thimel, 1975) was used. After the globulin fraction of the blood scrum, the 
precipitate tvas subjected to dialysb and later to gel filtration on a Sefadex 
G-200. Gel filtration of whole scrum was done for purposes of comparison. 

Tlic honiogeneity of eluted fractions was tested by horizontal electro- 
phoresis in agar gel and vertical electrophoresis in polyacrylamide gel. 

It was established tliat preliminary salting significantly improved the 
homogeneity of the resultant fractions. IgG for use as an antigen called 
for further purification on a DEAE-Sefadex A-50. Tlie IgM thus isolated 
did not contain admixtures of otlicr immunoglobulins and could he used 
for producing antiserums. 

Thus, the method proposed for tJie isolation of immunoglobulins from 
canine blood scrum can be successfully used to produce IgM and IgG from 
the serum of blue foxes, but prelimmary salting of the globulin fraction must 
invariably be carried out. 



